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MAINTAINING THE PRODUCTION IRRIGATED RECHENTHIN 


The facts Soil Conservation are literally taking 
root. 


“Higher production costs” are 
everyday testimonials grain and cotton farms. 


Now orchard takes the limelight. large 
orchard, one 80-acre block trees planted the 
square. Another 80-acre block planted the con- 
tour. Both are the same age. According the own- 
ers, the contour trees outyield the square block two 
one! 


Despite progress soil conserving methods and 
spectacular proof benefits, the seeds soil con- 
servation have but sprouted. 


help speed the day land blanketed with 
soil conserving methods, Allis-Chalmers has pub- 
lished booklet Have What Takes Con- 
tour and Terrace.” being offered free anyone 
interested advancing this great cause. 


Your Allis-Chalmers dealer will glad sup- 
ply your needs you may write 


courtesy AMERICAN FRUIT GROWER 


HAVE 
WHAT TAKES 
CONTOUR AND TERRACE” 


Seventeen illustrations picture steps laying out 
contours and terraces with regular farm equipment. 
Particularly useful for starting farmers out soil 
conservation program. Written language. 


MILWAUKEE 


EASY LESSON HARD FACTS 


7TH 


DIFFERENCE 
NET INCOME 


8TH 9TH 10TH 


The chart above demonstrates this plain fact: Net income per acre goes 
with conservation farming, down with non-conservation farming. It’s 


simple that. 


Farmers’ Own Story. The chart tells story, 
proved over 10-year period, carefully kept 
farm record books 366 farms. From 
them, come these hard facts make easy lesson 
soil conservation: 

The straight line the chart represents the 
average net income per acre the 
farms involved, year year, single 
county. 

The upper zig-zag line shows the progressive 
increase net income per acre, con- 
servation farms the same county. 

The lower zig-zag line represents the extent 
which physically comparable non-con- 
servation farms the same county fell be- 
low the over-all average (net income per acre 
the farms.) 

Increases income from conservation prac- 
tices tend small first—note upper 
zig-zag line from second sixth year. Later 
on, they tend rise abruptly—note upper 
zig-zag line from seventh tenth year. 


5. 


Meanwhile, relation the over-all average 
net per acre, non-conservation farmers (lower 
zig-zag line) earn less and less. They not 
necessarily lose money, but they make 
profit, they mining their land. Their 
soil grows progressively less productive. 


The money-making practices complete 
conservation farm plan are really very sim- 
ple: Proper land use; testing and treating the 
soil; crop rotations with ample use grasses 
and deep-rooted legumes; and (where need- 
ed) proper water management practices, in- 
cluding grass waterways, contouring, strip 
cropping, terracing, and tile and open-ditch 
drainage; plus efficient use legumes, grasses 
and other feeds through livestock. 


the end years, the chart shows, 
such practices were good enough earn 
these conservation farmers more 
net income per acre than the non-conserva- 
tion earned. 


believe that stories like this are powerful argument for conservation 
farming. urge you keep telling them, and selling them. 


John Deere 


$i IN 10TH YEAR 


NuMBER 
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ECONOMICAL DEPENDABILITY MODERN ENGINES 
Uninterrupted Power lower the en- FOR EXTRA POWER 


viable reputation established Power 
AND PROFITS 


Power Units are soundly engi- 
neered and ruggedly constructed 
give economical, dependable service. 
Lower engine speeds insure longer life. 
Minimum service requirements pro- 
vided for easy accessibility. Press- 
ure system precision bored 
cylinder blocks high turbulence 
combustion chambers with controlled 
cooling carburetion equipment for 
gasoline, natural gas, Butane, dis- 
tillate. Many other exclusive features 
model cylinder Corn Sheller eco- 
nomically powered Engine recommend Power Units for Many Power Units are used areas 
wide variety farm and industrial uses. where irrigation popular. 


Power hay balers, combines, threshers, 

ensilage cutters, feed mills, corn shell- 

ers, flame cultivators, peanut hullers, 

potato diggers, viners, cutting wood, 

irrigation, sprayers, dusters, booster 

pumps, sprinkling systems, generators, 

sheep shearing, conveyors, elevators, 
blowers, beet loaders, etc. 


ounted Power Unit pulling Units economical 
large size thresher power foot 


MINNEAPOLIS- MOLINE 
IMPLEMENT COMPANY 


MINNEAPOLIS 


: 
truck 


EDITORIAL COMMENT 


Land Inventory Basic Right Use 


recent months much attention has been focused 
the formulation long-range agricultural program 
for the Nation. carry out effectively the basic prin- 
ciples such program, once definite policy estab- 
lished, requires inventory our land resources. 
makes only plain good sense that need know what 
have work with—the amount land different 
qualities; its capabilities for cultivation, grazing, for- 
estry, wildlife, and other uses; and what needs pro- 
improve it—before know precisely what 
and how it. 


Quick completion scientific inventory our land 


resources imperative. Such inventory must show 
the best use for each piece land well the treat- 
ment necessary maintain the land permanently its 
highest state productivity. Survey methods the 
classification scheme have already been worked out for 
doing this job. Already, nearly 300 million acres have 
been surveyed and classified according use capabilities. 

Parcels land differ greatly their capabilities, just 
people differ their ability various kinds 
jobs. 
attempt wholesale and indiscriminate applica- 
tion conservation plan for any operating urit 
land—farm ranch, forest marsh—successfully 
worked out for one part the country another area 
where land conditions are quite different, could well 
prove costly failure. blanket set recom- 
mendations for all land, disregarding its widely diverse 
features, can prove tragic, know from past 
experience. 

inventory and classification according use capa- 
bilities will show not only how much land have 
different qualities, but also the amount and location 
land now under cultivation that should retired 
grass trees because either too steep, too eroded, 
too stony, otherwise unsuited for cultivated crops. 
offset the presently cultivated land that should con- 
verted safer uses, the survey will show the acreage 
land now grass trees that potentially suited for 
cultivation. The inventory will locate and specify the 
acreage land potentially suitable for intensive agri- 
cultural use through irrigation, drainage, clearing, etc. 
will serve basis for estimating more precisely the 
acreage land needing the different conservation prac- 
tices and other kinds treatment. These important 
details must worked out that may know exactly 
how big the conservation job and what will cost. 


job world-wide significance that must done 


provide the Nation with the food, fiber, and other prod- 
ucts that come from the land. concise land survey 
the only sound basis for guiding long-range agricul- 
tural program. 

well-managed enterprise, either public private, 
would try continue business without thorough in- 
ventory its basic assets. less important in- 
ventory our land resources basis for conserving 
the land and intelligent foundation for all farm 
programs. Thousands man-hours and many millions 
dollars public funds are being spent various 
land-use programs. knowledge the land basic 
the whole conservation program. the only solid 
foundation for the sound and efficient development, con- 
servation, and improvement our land resources. Such 
inventory, based scientific analysis land ac- 
cording its capacity for use, the first step ra- 
tional land-use policy for the Nation. 


Our Under Ground Water Problem 


Ground water provides large part the available 
water upon which agriculture, industry and man depends 
for existence. is, largely the result infiltration 
surface water and stored not lakes and surface res- 
ervoirs but the ground itself. 

The rapid development urban and industrial cen- 
ters, along with the mismanagement agricultural and 
forest lands sources water, creating situations 
almost every region the nation where quantity and 
quality ground water critical factor the com- 
munities existence and development. 

Numerous instances alarming water shortages 
throughout the country indicate that the problem 
serious. The subject complicated many highly 
technical questions geology, agriculture and forestry, 
industrial processes, and governmental policies; also legal 
and social customs. 

This situation points out the need for intensive in- 
vestigation the capacity for ground water storage and 
the extent depletion ground water reserves. In- 
formation water table levels and their change rela- 


tion past, present and future use needed now. To- 
morrow may too late. The investigation should also 
delineate areas where there now, may develop 
the future, ground water supply problem. 

The results ground water investigation would 
certainly used industry locating new plants; also 
agriculture, urban areas, public health bodies and 


many other groups concerned with the use water. 
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The Ecological Conscience 
ALDO LEOPOLD 


Ecological Conscience” reprinted memorial its author. Originally published The 
Bulletin the Garden Club America, September 1947, this article forcefully charges that 
every citizen must assume share the responsibility for achieving conservation. Among the last 
products his pen, “The Ecological Conscience” exemplifies Aldo Leopold’s philosophy conser- 
vation and his personal conviction how may realized. Known best the field wildlife 
conservation, through his books and his instruction the University Wisconsin, Leopold was al- 
forester and soil conservationist considerable caliber. Many years his early career were 
spent the Southwest where worked professional forester, and where became more and 
more concerned with soil and wildlife conservation. made erosion survey the Upper Gila 
watershed about years ago and subsequently several articles erosion control. Leopold 
was the recipient many honors and earned for himself conspicious place among the foremost 
conservationists his day. died the age heart attack, April 21, 1948, while 


fighting grass fire his summer home near Baraboo, Wisconsin. 


EVERYONE OUGHT dissatisfied with the 
slow spread conservation the land. Our “progress” 
still consists largely letterhead pieties and convention 
oratory. The only progress that counts that the 
actual landscape the back forty, and here are still 
slipping two steps backward for each forward stride. 

The usual answer this dilemma “more conserva- 
tion education.” answer yes all means, but are 
sure that only the volume educational effort needs 
stepping up? something lacking its content 
well? think there is, and here attempt define it. 

The basic defect this: have not asked the citizen 


assume any real responsibility. have told him that 


will vote right, obey the law, join some organiza- 
tions, and practice what conservation profitable 
his own land, that everything will lovely; the govern- 
ment will the rest. 

This formula too easy accomplish anything worth- 
while. calls for effort sacrifice; change our 
philosophy values. entails little that any decent and 
intelligent person would not have done, his own 
accord, under the late but not lamented Babbitian code. 

important change human conduct ever accom- 
plished without internal change our intellectual 
emphases, our loyalties, our affection, and our convictions. 
The proof that conservation has not yet touched these 
foundations conduct lies the fact that philosophy, 
ethics, and religion have not yet heard it. 


need short name for what lacking; call the 
ecological conscience. Ecology the science com- 


munities, and the ecological conscience therefore the 
ethics community life. will define further terms 
four case histories, which think show the futility 
trying improve the face the land without improv- 
ing ourselves. select these cases from own state, be- 
cause there surer facts. 


Soil Conservation Districts 


About 1930 became clear all except the ecologi- 
cally blind that Wisconsin’s topsoil was slipping seaward. 
The farmers were told 1933 that they would adopt 
certain remedial practices for five years, the public would 
donate CCC labor install them, plus the necessary 
machinery and materials. The offer was widely accepted, 
but the practices were widely forgotten when the five- 
year contract period was up. The farmers continued only 
those practices that yielded immediate and visible 
economic gain for themselves. 

This partial failure land-use rules written the 
government led the idea that maybe farmers would 
learn more quickly they themselves wrote the rules. 
Hence 1937, the Wisconsin Legislature passed the 
Soil Conservation District Law. This said the farmers, 
effect: “We, the public, will furnish you free techni- 
cal service and loan you specialized machinery, you 
will write your own rules for land-use. Each county may 
write its own rules and these will have the force law.” 
Nearly all the counties promptly organized accept the 
proferred help, but after decade operation, county 


has yet written single rule. There has been visible 
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progress such practices pasture 


renovation, and soil liming, but none fencing wood- 
lots excluding plow and cow from steep slopes. The 
farmers, short, selected out those remedial practices 
which were profitable anyhow, and ignored those which 
were profitable the community, but not clearly profit- 


able themselves. The net result that the natural 


acceleration rate soil-loss has been somewhat re- 
tarded, but nevertheless have less soil than had 
1937. 

hasten add that one has ever told farmers 
that land-use the good the community may entail 


obligations over and above those dictated self-interest. 
The existence such obligations accepted better- 


ing rural roads, schools, churches, and baseball teams, but 
not bettering the behavior the water that falls 


the land, nor the preserving the beauty diversity 


the farm landscape. Land-use ethics are still governed 
wholly economic self-interest, just social ethics were 
ago. 

sum up: have asked the farmer what 
conveniently could save his soil, and has done just 
that, and only that. The exclusion cows from woods 
and steep slopes not convenient, and not done. More- 
over some things are being done that are least dubious 
conservation practices; for example marshy stream 
bottoms are being drained relieve the pressure worn- 
out uplands. The upshot that woods, marshes, and 
natural streams, together with their respective faunas 
and floras, are headed toward ultimate elimination from 
southern Wisconsin. 

All all have built beautiful piece social 
machinery—the Soil Conservation District—which 
coughing along two cylinders because have been 
too timid, and too anxious for quick success, tell the 
farmer the true magnitude his obligations. Obliga- 
tions have meaning without conscience, and the prob- 
lem face the extension the social conscience from 
people land. 


Paul Bunyan’s Deer 


The Wisconsin lumberjack came very near accomplish- 
ing, reality, the prodigious feats woods-destruction 
attributed Paul Bunyan. Following Paul’s departure 
for points west, there followed event little heralded 
song and story, but quite dramatic the original 
destruction the pineries; there sprang up, almost over 
night, empire brushfields. 

Paul Bunyan had tired easily salt pork and corned 
beef, hence had taken good care see that the deer 
the original pineries found their way regularly the 
stewpot. Moreover there were wolves Paul’s day, and 
the wolves had performed any necessary pruning the 
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deer herd which Paul had overlooked. But the time 
the brushfields sprang into being, the wolves had been 


wiped out and the state had passed buck-law and es- 
tablished refuges. The stage was set for irruption 
deer. 

The deer took the brushfields like yeast tossed into 


the sourdough pot. 1940 the woods were foaming 


with them, speak. Conservation Commissioners 
took credit for this miracle creation; actually did 
little but officiate the birth. Anyhow, was herd 
make one’s mouth water. tourist from Chicago could 
drive out the evening and see fifty deer, even more. 


This immense deer herd was eating brush, and eating 
well. What was this brush? consisted temporary 
short-lived sunloving trees and bushes which act 
nurse crop for the future forest. The forest comes 
under the brush, just alfalfa clover come under 
oats rye. the normal succession, the brush event- 
ually overtopped the forest tree seedlings, and have 
the start new forest. 

anticipation this well the state, 
the counties, the Forest Service, the pulp mills, and 
even some lumber mills staked out “forests” consisting, 
for the moment, brush. Large investments time, 
thought, cash, CCC labor, WPA labor, and legislation 
were made the expectation that Nature would repeat 
her normal cycle. The state embarked tax subsidy, 
called the Forest Crop Law, encourage landowners 
hang their brushfields until they were replaced 
forest. 

But failed reckon with the deer, and with deer 
hunters and resort owners. 1942 had hard winter 
and many deer starved. then became evident that the 
original “nurse-trees” had grown out reach deer, 


_and that the herd was eating the oncoming forest. The 


remedy seemed reduce the herd legalizing 
killing does. was evident that didn’t reduce 
the herd, starvation would, and would eventually lose 
both the deer and the forest. But for five consecutive 
years the deer hunters and resort owners, plus the 
ticians interested their votes, have defeated all attempts 
herd-reduction. 


will not tire you with all the red herrings, subter- 
fuges, evasions, and expedients which these people have 
used befog this simple issue. There even news- 
paper dedicated solely defaming the proponents 
herd-reduction. These people call themselves conserva- 
tionists, and one sense they are, for the past have 
pinned that label anyone who loves wildlife, however 
blindly. These conservationists, for the sake main- 
taining abnormal and unnatural deer herd for few 
more years, are willing sacrifice the future forest, and 
also the ultimate welfare the herd itself. 


The motives behind this wish 


prolong easy deer hunting, and wish show numerous 
deer tourists. These perfectly understandable wishes 
are rationalized protestations chivalry does and 
fawns. unexpected aftermath this situation, 
there has been large increase illegal killing, and 


abandonment illegal carcasses the woods. Thus 


herd-control, sort, taking place outside the law. 
But the food-producing capacity the forest has been 
overstrained for decade, and the next hard winter will 
bring catastrophic starvation. After that shall have 
very few deer, and these will runty from malnutrition. 
Our forest will moth-eaten remnant consisting 
largely inferior species trees. 

The basic fallacy this kind that 
seeks conserve one resource destroying another. 
These “conservationists” are unable see the land 
whole. They are unable think terms community 
rather than group welfare, and terms the long 
well the short view. They are conserving what im- 
portant them the immediate future, and they are 
angry when told that this conflicts with what important 
the state whole the long run. 

There important lesson here: the flat refusal 
the average adult learn anything new, i.e., study. 
understand the deer problem requires some knowl- 
edge what deer eat, what they not eat, and 
how forest grows. The average deer hunter sadly 
lacking such knowledge, and when anyone tries 
explain the matter, branded forthwith long- 
haired theorist. This anger-reaction against new and un- 
pleasant facts course standard physchiatric indi- 
cator the closed mind. 

speak glibly conservation education, but what 
mean it? mean indoctrination, then let 
reminded that just easy indoctrinate with 
fallacies with facts. mean teach the capacity 
for independent judgment, then appalled the 
magnitude the task. The task large mainly because 
this refusal adults learn anything new. 

The ecological conscience, then, affair the mind 
well the heart. implies capacity study and 
learn, well emote about the problems conser- 
vation. 


Jefferson Davis’ Pines 


have farm one the sand-counties central 
Wisconsin. bought because wanted place plant 
pines. One reason for selecting particular farm was 
that adjoined the only remaining stand mature pines 
the County. 

This pine grove historical landmark. the spot 
very near the spot) where, 1828, young Lieu- 


111 


tenant named Jefferson Davis cut the pine logs build 
Fort Winnebago. floated them down the Wisconsin 


River the fort. the ensuing century thousand 

other rafts pine logs floated past this grove, build 

that empire red barns now called the Middle West. 
This grove also ecological landmark. 


spot where city-worn refugee from the south can 


hear the wind sing tall timber. harbors one the 
best remnants deer, ruffed grouse, and pileated wood- 
peckers southern Wisconsin. 

neighbor, who owns the grove, has treated 
rather decently through the years. When his son got 
married, the grove furnished lumber for the new house, 
and could spare such light cuttings. But when war 
prices lumber soared skyward, the temptation slash 
became too strong. Today the grove lies prostrate, and its 
long logs are feeding hungry saw. 

all the accepted rules forestry, neighbor was 
justified slashing the grove. The stand was even-aged; 
mature, and invaded heart-rot. Yet any schoolboy 
would know, his heart, that there something wrong 
about erasing the last remnant pine timber from 
county. When farmer owns rarity should feel 
some obligation its custodian, and community should 
feel some obligation help him carry the economic cost 
custodianship. Yet our present land-use conscience 
silent such questions. 


The Flambeau Raid 


The Flambeau was river lovely look upon, and 
richly endowed with forests and wildlife, that even the 
hard-bitten fur traders the free-booting 1700’s en- 
thused about the choicest part the great north 

The free-booting 1800’s expressed the same admiration, 
but somewhat different terms. 1930 the Flambeau 
retained only one 50-mile stretch river not yet harnessed 
for power, and only few sections original timber not 
yet cut for lumber pulp. 

During the 1930’s the Wisconsin Conservation Depart- 
ment started build state forest the Flambeau, 
using these remnants wild woods and wild river 
starting points. This was ordinary state forest 
producing only logs and tourist camps; its primary object 
was preserve and restore the remnant canoe-water. 
Year year the Commission bought land, removed cot- 
tages, fended off unnecessary roads, and general 
started the long slow job re-creating stretch wild 
river for the use and enjoyment young Wisconsin. 

The good soil which enabled the Flambeau grow the 
best cork pine for Paul Bunyan likewise enabled Rusk 
County, during the recent decades, sprout dairy 
industry. These dairy farmers wanted cheaper electric 
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power than that offered local power companies. Hence 
they organized cooperative REA and applied for pow- 
dam which, when built, will clip off the lower reaches 
canoe-water which the Conservation Committee 
wanted keep for recreational use. 

There was bitter political fight, the course 
which the Commission not only withdrew its opposition 
the REA dam, but the Legislature, statute, repealed 
the authority the Conservation Committee and made 
County Commissioners the ultimate arbiters conflict 
between power values and recreational values. think 
need not dwell the irony this statute. seals the 
fate all wild rivers remaining the state, including 
the Flambeau. says, effect, that deciding the use 
rivers, the local economic interest shall have blanket 
priority over statewide recreational interests, with County 
Commissioners the umpire. 

The Flambeau case illustrates the dangers that lurk 
the semi-honest doctrine that conservation only good 
economics. The defenders the Flambeau tried prove 
that the river its wild state would produce more fish 
and tourists than the impounded river would produce 
butterfat, but this not true. should have claimed 
that little gain butterfat less important the state 
than large loss opportunity for distinctive form 
outdoor recreation. 

lost the Flambeau logical consequence the 
fallacy that conservation can achieved easily. can- 
not. Parts every well-rounded conservation program 
entail sacrifice, usually local, but none-the-less real. The 
farmers’ raid our last wild river just like any other 
raid any other public wealth; the only defense 
widespread public awareness the value stake. There 
was none. 


The Upshot 


have described here fraction that huge aggregate 
problems and opportunities which call conservation. 
This aggregate case-histories show one common need, 
ecological conscience. 

The practice conservation must spring from con- 
viction what chiefly and esthetically right, well 
what economically expedient. thing right only 
when tends preserve the integrity, stability, and 
beauty the community, and the community includes 


the soil, waters, fauna, and flora, well people. 

cannot right, the ecological sense, for farmer 
drain the last marsh, graze the last woods, slash the 
last grove his community, because doing evicts 
fauna, flora, and landscape whose membership 
the community older than his own, and equally en- 
titled respect. 

cannot right, the ecological sense, for farmer 
channelize his creek pasture his steep slopes, be- 
cause doing passes flood trouble his neighbors 
below, just his neighbors above have passed him. 
cities not get rid nuisances throwing them 
across the fence onto the neighbor’s lawn, but water- 
management still just that. 


cannot right, the ecological sense, for the deer 


hunter maintain his sport browsing out the forest, 


for the birdhunter maintain his decimating the 
hawks and owls, for the fisherman maintain his 
decimating the herons, kingfishers, terns, and otters. Such 
tactics seek achieve one kind conservation de- 
stroying another, and thus they subvert the integrity and 
stability the community. 

grant the premise that ecological conscience 
possible and needed, then its first tenet must this: 
economic provocation longer satisfactory excuse 
for unsocial land-use, (or, use somewhat stronger 
words, for ecological This, however, neg- 
ative statement. would rather assert positively that 
decent land-use should accorded social rewards pro- 
portionate its social importance. 

have illusions about the speed accuracy with 
which ecological conscience can become functional. 
has required centuries define decent man-to-man 
conduct and the process only half done; may take 
long evolve code decency for man-to-land conduct. 
such matters should not worry too much about 
anything except the direction which travel. The 
direction clear, and the first step throw your 
weight around matters right and wrong land- 
use. Cease being intimidated the argument that 
right action impossible because does not yield maxi- 
mum profits, that wrong action condoned be- 
cause pays. That philosophy dead human rela- 
tions, and its funeral land-relations overdue. 


Use Vegetation Military Construction 


THE USE VEGETATION the Army controlling 
wind and water erosion airfields, camps, fortifications, and 
many other sites for utilitarian purposes was effective and prac- 
tical. The authors this paper clearly outline the methods and 
plant species used; also the value vegetation compared with 
other soil erosion control practices. 


Nielson Chief, Grounds and Entomology Unit, 
Engineers, Headquarters, Sixth Army. Reid, formerly 
Field Service Engineer, Ninth Service Command, now Forest 
Ecologist, Pacific Northwest Forest and Range Experiment 
Station, United States Forest Service. 


THE NEED FOR EXTENSIVE planting 
program Army stations became apparent soon 
World War construction activities were started 
1941. revegetation program the Sixth Army Area, 
including the states Montana, Idaho, Washington, 
Oregon, California, Utah, Nevada and Arizona, was 
begun that time, increased with the expansion air- 
fields and construction ground force stations, and 
reached peak the spring 1943. Since that time the 
area planted grass each year has decreased although 
several large projects are still under way. Throughout 
the Sixth Army Area plantings for various purposes have 
been carried out all types Army installations such 
airfields, camps, fortifications, ports embarkation, 
hospitals, storage depots, and classification points. 
Approximately 80,000 acres have been seeded Post 
and District Engineers the eight western states. This 
report summarizes the reasons for this revegetation pro- 
gram, the methods and plant species used fulfill these 
needs, and the relative value vegetation compared 
with other methods used Army Engineers for soil ero- 
sion 


The use grass wartime military construction was 
strictly utilitarian purpose and was provide immedi- 
ate and effective accomplishment specific military 
objectives. Under these conditions, landscaping beauti- 
fication projects were generally discouraged because they 
created diversion manpower, materials, and equip- 
ment from other essential phases the war effort. 
Each grassing project was accomplished because filled 
definite military need preventing breakdowns 
Army airfields because relieved conditions detri- 
mental the health and welfare troops. 


Uses Vegetation are Many 


The principal use vegetation Army stations was 
control wind (mainly dust) and water erosion (figure 
1). Reasons for controlling dust Army stations were 
many. Best known, perhaps, was the need for its control 
airfields. Engine failures aircraft during flight, 
locking brakes, and injury delicate instruments re- 
sulted from the abrasive and clogging action dust 
particles. Sand and gravel blown propeller blast from 
one airplane against another caused severe mechanical 
and physical damage airplanes receiving the blast. 
Flight hazards caused dust the air resulted the 
closing newly constructed airfields aircraft opera- 
tion during periods high winds. The control dust 
and sand vegetative measures increased the life air- 
plane motors between changes from 200 800 hours. 
This demonstrated concrete manner the value re- 
ducing the dust content the air the vicinity flying 
fields. 

The control dust wind erosion was also essential 
ground force stations. was particularly important 
around hospital wards and clinics where maximum sani- 
tation was necessary. Army posts located dry sandy 
areas faced the problem wind-blown sand covering 
roads and railroads (figure 2), and drifting against 
buildings, all which resulted costly maintenance. 

Dust control was important maintaining the health 
training troops. Dust pneumonia was not uncommon 
before bad dust conditions were alleviated. southern 
Arizona and California, dust particles carry the causative 
organism Valley Fever (Coccidioidomycosis) 


Water erosion damage Army stations usually was 
more spectacular than dust damage. This type erosion 
commonly occurred runway and taxiway shoulders 
where was hazard aircraft. Roads and buildings 
were undermined and drainage systems filled with silt. 
The establishment vegetative cover was the most 
effective, economical, and lasting method controlling 
dust and water erosion and for these reasons the Army 
used this method extensively. 


The concealment military targets the use 
vegetation was very effective. Barren areas resulting 
from construction activities are very conspicuous from 
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the air and vegetation was often used means 
“toning down” these construction scars make them less 
conspicuous blending them with the surrounding land- 
scape. Vegetation was also commonly used basis for 
permanent camouflage work. 

Planting and grassing recreational and rest areas 
Army hospitals was another valuable use vegetation. 
Pleasant surroundings and recreational areas general 
and station hospitals were considered, the Army Medi- 
cal Corps, essential the treatment and welfare con- 
valescing patients. These conditions were improved 
planting lawns and grass adjacent wards and clinics, 
and recreational areas. 


Plant Growth Conditions Army Stations 


The location Army posts was usually based primari- 
military need which permitted little consideration, 
the board which selected the site, the vegetative 
conditions that existed the site selected. The tactical 
training mission the station thus resulted the loca- 
tion military installations wide range climatic, 
soil, and vegetative conditions. Some sections the 
Sixth Army Area are characterized conditions very 
favorable the growth plants; other sections dry 
desert climates are highly unfavorable plant growth. 
Sites for airfields were selected, for example, for their 
excellent flying weather, condition that usually cor- 


related with low rainfall. the other hand, ordnance 
depot might located arid climate because such 
climate ideally suited the storage certain types 
munitions, order take advantage sparsely 
populated area. can seen that the excellent military 
site often was not well located from agricultural 
planting standpoint. 

Climatic and soil conditions the Sixth Army Area 
are highly variable. The mean annual rainfall for Army 
stations the eight western states varies between less 
than two inches Blyth and Yuma Army Air Fields 
inches Fort Stevens the Oregon coast. eastern 
Montana and parts Arizona much the rainfall 
occurs summer showers. the other hand, the Pacific 
Coast States and the Intermountain Region are character- 
ized dry summers which little rain falls for six 
months more. 

Soil conditions found this area vary between ex- 
tremes such Walla Walla Army Air Field, Washing- 
ton, which located rich agricultural lands, and 
Yuma Army Air Field, Arizona, which located 
desert sands. Some stations Montana were built 
prairie soils, while some Washington were built 
clay subsoil. Lemoore Army Air Field, California, 
located alkali flat and Muroc Army Air Field 
dry lake bed. The fertility soils was often further 
complicated the removal part all the existing 


Figure Water erosion along drainage ditch Army post before the road banks were treated for erosion control. 
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Figure Sand drifting over main roads ordnance depots had constantly removed allow unrestricted use the depots. 


top soil during extensive construction operations. 

These diverse climatic and soil conditions influenced 
the season and method planting and the kinds plants 
which were used for revegetation. carrying out 
successful planting program was, therefore, necessary 
consider each site new and separate problem. 


Kind Vegetation Used 


The needs the station and the growing conditions 
the site largely determined the kind vegetation used. 
general, the use lawn other irrigated vegetation 
was secondary importance the use dry-land 
grasses. About per cent the seedings the Sixth 
Army Area was dry-land vegetation and seven per 
cent lawn. 

Army airfields the basic need was for good stands 
vegetation which could grown without the use 
irrigation. was generally uneconomical and impracti- 
cal, from the standpoint interference flying opera- 
tions, apply water scarred and barren areas ad- 
jacent runways, taxiways, and parking aprons suf- 
ficient quantity grow lawn-type vegetation. Dry-land 
grasses, capable producing adequate growth from the 
natural rainfall and effective holding dust and water 
erosion check, could usually grown these areas. 

Most plantings, for dust control, cantonment areas 
have also been made with dry-land plants. certain 
posts, irrigation facilities were provided and lawns estab- 
lished around buildings. Lawns have the advantage 


being more resistant foot traffic, that occurs canton- 
ments, than dry-land vegetation. They have the disad- 
vantage requiring more intensive and costly mainten- 
ance. Lawns were preferred for planting adjacent 
hospital buildings where adequate maintenance facilities 
were available. Here lawns provided dust control and 
the same time furnished grassed rest areas for convalesc- 
ing patients. Lawns were undesirable cantonment 
areas where troop occupation was intermittent and where 
proper and continuous personnel for maintenance was 
not available. Lawns which were not properly cared for 
soon became heavily infested with tall weeds that created 
fire hazard. This was particularly true regions 
low rainfall. The use dry-land grasses these regions 
was effective keeping weeds under control. 

Where immediate control dust and wind erosion 
was essential, any kind vegetation that would the 
job was used. dust control, the need was for cover that 
would hold the surface soil place and reduce the wind 
velocity close the ground surface. This prevented soil 
particles from being picked the wind. also 
trapped the soil particles blown onto from the sur- 
rounding country. So-called quick-growing cover crops 
also accomplished this purpose. Short-lived, fast-growing 
plants were generally used for cover crops. They dried 
early the summer, and often constituted fire hazard. 
Wherever rainfall and soil fertility permitted, long-lived 
vegetation that did not have these undesirable character- 
istics was used. Generally, seed mixtures provided for 
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both fast-growing, short-lived plants and slow-growing, 
long-lived plants order take advantage the 
desirable characteristics both. 

Long-lived grasses were also preferred where was 
desired control water erosion. They provide extensive 
fibrous root systems that hold the soil particles place, 
prevent soil washing, and allow maximum water per- 
colation into the soil. They also produce sufficient 
age break the force falling rain. This reduces the 
tendency for surface soils seal against water penetra- 
tion. All these characteristics long-lived grasses were 
desirable the erosion control work. Annual grasses are 
less effective these respects than perennial grasses but 
were used wherever perennial grasses could not success- 
fully grown. 


Species Most Commonly Used 


The region including Montana, Idaho, northern Utah 
and Nevada, and Oregon and Washington east the 
Cascade Mountains, contains great variety climatic 
and soil conditions. Most Army stations this region, 
however, were located relatively dry sites. Crested 
wheatgrass (Agropyron cristatum) gave the best over- 
all results from dry-land seedings throughout the region 
and, therefore, was the most widely used the Army 
all the adapted plants. was used most extensively 
relatively heavy soils areas having eight fifteen 
inches annual rainfall. Crested wheatgrass mixed with 
light seeding winter rye (Secale cereale) also gave 
very satisfactory results. Because its ability grow 
fast, winter rye quickly produced vegetative cover and 
gave immediate results, very desirable characteristic 
under pressure military necessity. rye, how- 
ever, competes heavily with the crested wheatgrass not 
properly managed. Better stands crested wheatgrass 
were obtained shorter period time planting 
alone. Ladak alfalfa (Medicago sativa) bluestem wheat- 
gtass (Agropyron smithi) and big bluegrass (Poa ampla) 
also gave good results sites receiving inches more 
rainfall. Ladak alfalfa had the advantage remain- 
ing green most the summer months and, therefore, 
created less fire hazard than the grasses that dried 
June July. areas low rainfall and very sandy 
soils, Indian ricegrass (Oryzopsis hymenoides) and sand 
dropseed (Sporobolus cryptandrus) gave the best results. 

West the Cascade Mountains Oregon and Wash- 
ington, and along the northern coast California, 
grasses were easily established because this region 
favorable growing conditions consisting high rainfall 
and relatively cool summers prevail. variety grasses 
and legumes were used this area. Perennial ryegrass 
(Lolium perenne) clover (Trifolium hybridum) 


could usually relied upon give immediate ground 
cover. Common velvetgrass (Holcus lanatus) and red 
clover (Trifolium pratense) were also good for this pur- 
pose. Chewings fescue (Festuca rubra commutata), 
orchardgrass (Dactylis glomerata), Kentucky bluegrass 
pratensis), and highland bentgrass (Agrostis 
tenuis oregonensis) were comparatively slower becom- 
ing established but formed more permanent turf. Along 
the seacoast, the most humid areas, highland bentgrass, 
Astoriana colonial bentgrass (Agrostis tenuis astoriana) 
and creeping red fescue (Festuca rubra stolonifera) usu- 
ally produced good stands. Beachgrasses (Ammophila 
spp.) and Scotch broom (Cytisus scoparius) were quite 
extensively used controlling moving beach sand. 


The San Joaquin and Sacramento Valleys, and the 
southern coastal belt California, are areas long dry 


summers and low precipitation. The natural vegetation 


growing these areas principally winter annuals that 
start growth with the first fall rains, grow through the 
winter, and mature during the following spring early 
summer. Experience from seeding airfields and other 
Army stations within these areas showed that satisfactory 
plant cover control dust and water erosion could 
obtained seeding scarred areas winter annuals with 
growth characteristics similar those the native 
vegetation. For this purpose slender oat (Avena bar- 
bata), Italian ryegrass (Lolium multiflorum), mouse 
barley (Hordeum murinum), California 
(Medicago hispida) annual yellow sweetclover (Melilo- 
tus and purple vetch (Vicia atropurpurea) were 
used extensively. Some perennial plants such alfalfa 
were used with good results along the coastal area. 
general, however, the long-lived plants themselves did 
not give satisfactory results under dry-land conditions 
these areas. 


the California and Arizona deserts, area char- 
acterized extremely low rainfall and high summer 
temperature, the establishment any kind vegetation 
was difficult. Moisture from the occasional showers was 
soon lost through evaporation caused subsequent high 
temperatures and winds. Showers that would occur 
any period the year were relied upon induce germ- 
ination and establish the plants. Under these conditions 
the native grasses and shrubs, which were very slow 
becoming established, and short-lived annual plants were 
the only kinds vegetation that could depended upon 
give the desired results. rye and barley were 
the plants that most consistently gave sufficient cover 
provide dust control during the first year after seeding. 
These cultivated grains could not depended upon 
reseed themselves but the stubble would generally control 
the dust until native plants became established. Other 
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annuals such Italian ryegrass, alfileria filaree 
(Erodium cicutarium) and desert Indianwheat (Plantago 
fastigiata) were also used successfully. Desert perennial 
principally Indian ricegrass, sand dropseed, and 
lovegrasses (Eragrostis and curvula) 
were included the mixture some areas provide 
permanent vegetative cover. They became established 
principally along runway and taxiway shoulders where 
drainage waters provided more moisture than was usually 
experienced under prevailing desert conditions. 


Cultural Methods 


Cultural methods used seed dry-land grasses 
Army installations were similar those used seed 
western range lands and pasture grasses. Moderate soil 
tillage and special were used assure grass 
stand under poor growing conditions low precipitation 
graded soils. The additional cost such treatments 
usually would not have been justified were the require- 
ments for grass for agricultural rather than for military 
purposes. 

Seedbeds were usually prepared ordinary tillage 
methods. Most areas were left relatively rough con- 
dition after construction was completed and had 
cleared debris and leveled. Soils were then tilled 
use plows, disks, harrows, cultipackers, other 
adapted farm implements until satisfactory firm seed- 
bed was obtained that would insure rapid seed germina- 
tion and even grass stand. many areas smoothing 
and leveling the land alone resulted such firm, well- 
prepared seedbed, ideal for planting grasses, that fur- 
ther preparation was needed. 


Seeding was done broadcasting the use 


grass drills. Proper seed coverage was essential 
for good germination and survival the grass seeding. 
Where adapted grass seeds were used and steps taken 
reduce competition from native vegetation, most fail- 
ures secure good stands resulted either from not cover- 
ing the seed from burying too deeply. Proper depth 
seeding was usually obtained easier when the seed 
was drilled than when was broadcast. Where broad- 
cast methods were used, the seed was covered harrow- 
ing other methods. 

Fertilizers, especially those high nitrogen, such 
ammonium phosphate and ammonium sulphate, were 
used hasten the growth the grasses and secure 
better stands. High nitrogen fertilizers were classed 
critical materials during World War because they 
were necessary the production agricultural crops. 
Their use, therefore, was held minimum. Fertilizers 
were used principally areas where intensive grading 
had removed most all the original topsoil. Usually 
100 pounds per acre ammonium sulphate, its 
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Figure Anchored straw mulch provides effective erosion con- 
trol. treatment was used principally areas low rain- 
fall and light sandy soils. 


nitrogen equivalent, were used areas low rainfall 
and 100 150 pounds per acre, its nitrogen equiva- 
lent, areas high rainfall. Excellent stands grass 
heavily graded soils, under adverse climatic conditions, 
were obtained use this type fertilization. 

desert areas the Southwest where rainfall was less 
than ten inches, the use anchored straw mulch was 
considered essential the successful establishment 
seeded vegetation. prepare anchored straw mulch 
the soil was first thoroughly loosened depth five 
six inches. One and half two grass 
grain straw per acre was then spread evenly over the area 
seeded and pressed into the soil use weighted 
disk plow with the disks set straight. anchored straw 
mulch, properly accomplished, has the appearance 
stubble field (figure addition lowering the wind 
velocity ground level the point that will not carry 
dust other soil particles, reduces the rate evapora- 
tion that sufficient moisture maintained the soil 
induce germination and allow seedlings become estab- 
lished. Anchored straw mulch was also used very effec- 
tively other regions the Sixth Army Area give 
immediate dust control scarred areas until vegetation 
could established. The mulch was only temporary 
measure and best results were obtained seeding 
conjunction with the mulching operations. 

Plain mulches straw were often used connection 
with seeding road cuts and other steep slopes. This 
consisted placing layer straw over the soil pre- 
vent washing until the seeded grasses had time grow 
and become effective controlling erosion. 

The maintenance satisfactory stand dry-land 
vegetation under arid and semi-arid conditions depended 
much upon the treatment received after planting 
did upon the actual seeding operation. maintain 
good grass stand foot, vehicular, and aircraft 
should excluded. desert regions was found 
neither necessary nor desirable mow dry-land vegeta- 


118 


Figure Perennial grasses planted gravel blankets have 
become established sooner than regular seedings. 


tion except where constituted fire hazard air- 
craft operational hazard. Where mowing annual 
vegetation was necessary desert regions, was delayed 
until seed maturity. The grass was then cut mini- 


mum height five inches. more humid regions, regu- 


lar mowing height five inches was required 
Army stations. Fire control rough tillage, grading 
fire lanes, the application fire retardant substance 
was also practiced because fire destroyed the vegetative 
cover and intensified the dust and erosion problem. 


Follow-up seeding was usually important part 


the maintenance grass stand. sandy soils that 
were easily blown out winds, failure care for small 


barren areas resulted the destruction the vegetation 
larger areas. 


Vegetation Compared With Other Methods 


Seeding vegetation was not the only method used 
the military engineers control dust and water erosion. 
Gravel and cinder blankets, oils, wood chips, and wood 
lignin products were also used successfully. The anchored 
straw mulch, previously mentioned, and rough tillage 


temporary methods used check dust until the 
seedings native vegetation became established. 


the several mechanical methods used lieu 
vegetation, gravel blankets and oil were most important. 
The chief advantages these methods were their im- 
mediate effectiveness and their adaptability very arid 


conditions. Since these were often deciding factors 
military construction during wartime, gravel blankets 
and asphaltic base oils were widely used. athletic 
fields, temporary parking areas for small aircraft, and 
other similar areas where constant light prevented 
the successful use vegetation, non-crust-forming 
penetrating oils were often used control the dust. 


The principal disadvantages gravel, oil, and other 
mechanical methods dust control were their high cost 
application and maintenance, and their temporary 
character. Areas treated with gravel and oil invited foot 
and vehicular traffic they had the appearance 
areas constructed bear This traffic reduced the 
effectiveness the gravel and broke the crust the 
areas treated with oil. Dust and sand deposited oiled 
surfaces drifted with the wind back and forth over the 


making the treated surfaces source dust. The 


gravel blankets, especially, acted mulch that they 
conserved moisture. This promoted heavy growth 
Russian thistle, tumble mustard, and other weeds that 
were difficult control and became fire hazard and 
flight hazard small aircraft. This was overcome 


planting grass the gravel blanket (figure proce- 


dure that gave good results. Oil crusts aggravated the 
drainage problem because they prevented the rapid ab- 
sorption rainfall the soil. This increased the rate 


and volume runoff and, where large acreages were 
treated with oil asphalt, the runoff caused serious 


erosion damage. 


The value vegetation for controlling dust and water 


erosion the Sixth Army Area was demonstrated daily. 
Although the use vegetation required occasional wait- 
ing for the proper planting season, was dependent the 
weather, and sometimes created fire hazard, its advan- 


tages far outweighed these disadvantages. had the 


advantage being cheaper, both initial cost and the 
cost maintenance; was usually more permanent and 
did not invite the traffic abuse common oiled and 
graveled surfaces. Vegetation did not require the use 
critical material and equipment except where fertilization 
was held the soil surface place, was effec- 


tive against both water and wind erosion, and will regrow 
and recover from partial damage. For these reasons, the 
use vegetation was considered the best method 
controlling dust and water erosion Army stations, 
very essential phase Military Engineering. 


Soil Fertility Britain 


JORIAN JENKS 


Readers the will gather from this article that the central problem Britain not 
much save natural resources from reckless abuse—though that certainly occurs—as convince 
urban industrial community that agriculture not just appendage the industrial system 
but social function which must studied and cultivated terms ecology. This why much 
emphasis placed biological connection between soil health and human health. 


BRITAIN HAS SOIL conservation program, 
because she has yet general awareness any need 
for one. Most her people live streets, and the 
man-in-the-street soil erosion—if has heard 


all—is something that happens elsewhere. But does 
not follow that she has soil conservation problems. 
She has big one. that feeding 48,000,000 
people from 32,000,000 acres farmland and some 
rough hill-grazings. 

Thanks partly equable climate, but less 
conservative farming tradition built from centuries 


hard-won experience, there have been, until quite recently, 
few signs any widespread depletion soil fertility 
Britain, still less erosion. The appearance such signs 
—including early phases erosion—together with 
serious increase plant and animal diseases, now caus- 
ing considerable uneasiness among long-sighted agri- 


culturists and the chief reason why Soil Association 
has been established. 


The island’s dense urban population, preoccupied with 
industry and commerce, comparatively modern phe- 
nomenon. During the first half the Industrial Period, 


say from 1770 1870, predominantly peasant agricul- 


ture was gradually commercialized, large numbers 
people being displaced from village economy and drawn 
into the new mining and manufacturing areas. Owing, 
however, great improvements this time farming 
and stockbreeding, there was considerable increase both 


soil fertility and food production. the and 


Britain was one the best-farmed countries 


the world, and though her population had risen from 
12,000,000 1811 over 26,000,000 1871, was still 
substantially self-supporting foodstuffs. 


JORIAN JENKS Editorial Secretary The Soil As- 
sociation, Ltd., Britain with headquarters New Bells Farm, 
Haughley, Suffolk. edits the Association Journal Mother 
Earth—a quarterly publication which corresponds the 
the Soil Conservation Society America. Mr. Jenks also 
edits Rural Economy, monthly commentary issued jointly 


the Economic Reform Club and the Rural Reconstruction As- 
sociation Britain. 


But with the opening and exploitation the new 
territories overseas and the rapid development interna- 
tional traffic, the growth population and industry be- 
came increasingly dependent the export goods and 
exchange for imports food and raw ma- 
terials. With the exception brief period during the 
First World War—when spurt had made avert 
starvation blockade—British agriculture from 1870 


1939 was concerned chiefly reduce working costs 
conform falling prices market dominated un- 


regulated and ever-increasing imports. This meant the 


progressive improverishment farmers and landowners, 
and further exodus people from the land; but there 
was relatively little loss fertility, because the more un- 
profitable land was left down pasture and large quan- 
tities imported grain afid oilcake were fed live- 
stock. 


Farm Population Comprises Six Percent Total 


The result was contracting, but the main conserva- 
tive, agriculture. 1939, Britain was importing about 
two thirds foodstuffs and over 7,000,000 tons year 
feeding materials for her livestock. Only her 


million acres farmland were still and her 


cultural population comprised barely the total. 
the same time, great deal farmland, often the 
best soils, was sterilized urban and industrial expan- 
sion. 


Since 1939, there has been profound change. The 


wat, shortage shipping, rising world prices and con- 
tracting world supplies, loss external purchasing pow- 
and expansion consumer demand result 
full employment, all these have directed more atten- 
tion home agriculture. Though still the official 
view that Britain cannot feed herself and consequently 


that much food possible must obtained from 


abroad, the British farmer has been encouraged—at 
times ordered—to produce much possible. this 
end, produce prices have been controlled rising levels, 
though these are now appreciably below those ruling 
the United States, and good deal assistance has been 
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given way contract work and gang-labour through 
county committees working under the Minister Agri- 
culture. 

But regular skilled labour—largely through lack 
housing—is still scarce, with wages regulated about 
times the 1939 rates; while imported feeding-stuffs 
represent the merest trickle compared with the pre- 
war inflow. Inevitably there has been temptation 
cash accumulated fertility, over-crop with the aid 
artificial stimulants, resort short-cut methods 
rather than intensify production the basis balanced 
and conservative husbandry. Many arable farms, for in- 
stance, keep fewer livestock than they need maintain 
fertility, and good deal straw now burnt. the 
other hand, dairymen and poultry keepers still waste 
much their manure exposure and There 


tendency think closed circle, arguing that fer- 


tility cannot restored without more livestock and that 
more livestock cannot raised without more imported 
feeding-stuffs. against this, there has been increas- 
ing interest taken by-farming, that is, the sowing 
crop land temporary pasture for three four years. 


Expansion Creates New Problems 


result, pests and diseases are very much the in- 
crease; fruit-growers and truck-farmers particular are 
becoming more and more dependent chemical fertili- 
zers and sprays. The acreage soft has been cut 
disease barely half the pre-war acreage, and new stocks 
now have grown isolated areas. The average 
milking life dairy cow now years, and mortal- 
ity among poultry flocks high. 

This situation has not gone unnoticed. Large sums 
public money are being spent research and advisory 
services. But, just the urban politician tends look 
agriculture industry presenting series ad- 
ministrative problems, does the academically-trained 
series technical problems. While much time and 
money are devoted treating the symptoms disorder, 
nobody’s official business study the setting and 
function agriculture natural order. For in- 
stance, enormous amount work has been done 
deficiencies soils, more especially from the chemical 
angle, but practically none all determine what really 
constitutes fertitility and link with fertility 
plants and animals and, ultimately, with the well-being 
the human race. Yet unless the present drive in- 
crease productivity matched corresponding effort 
increase fertility, the results may well prove, not merely 
disappointing, but positively disastrous. Britain simply 
cannot afford any dust-bowls; neither can she afford any 
further increase crop and stock diseases, matter 


how efficient her organization for dealing with them. 

These considerations have for some time past been the 
basis growing demand that the whole field 
culture and nutrition should re-surveyed from bio- 
logical viewpoint, distinct from that quantitative 
chemistry and technology. Toward the end the war, 
widespread interest was aroused the work India 
Sir Albert Howard plant nutrition and Sir Robert 
McCarrison human nutrition, the Medical Test- 
ament the Cheshire doctors’ Panel Committee, and 
the results achieved under commercial farming conditions 
such pioneers Mr. Friend Sykes and Captain Roy 
Wilson, and this interest was focussed and expressed 
Lady Eve Balfour’s “The Living Soil.” This book, 
which assembles and collates the evidence for the biolog- 
ical connection health soil organisms, plants, 
animals and men, was first published 1943 (Faber 
Faber. London) now its seventh edition and still 
evokes correspondence from all over the world. About 
the same time, there was series lively debates the 
House Lords with the object pressing the govern- 
ment initiate large-scale experiments, any rate 
official enquiry, the subject. But the official reaction 
was, and still is, negative. 


Association Membership World Wide 


Accordingly, the sumer 1945, the Soil Association 
was formed private enterprise self-governing, non- 
profit-making organization for education and research, 
which should independent both State and com- 
mercial patronage. Its founders included many well- 
known persons with extensive experience agriculture 
and human health. 

Catholicity interest and breadth experience re- 
main the key-notes the Association. Its membership, 
now world-wide, includes doctors, dentists and scientists 
well farmers, gardeners, housewives, teachers and 
social workers; and its main source knowledge still 
the pool observations made its members the 
course their normal activities. The current number 
its quarterly journal, Mother Earth, for example, brings 
together information the African Grouhdnuts 
Scheme, the use compost India, forestry 
Europe, the reclamation land for gardening 
English industrial area, peasant farming France, 
and laboratory results, mention only fraction 
its contents. All this experience linked together the 
ecological approach, which based realisation that 
all forms life are interrelated and depend the first 
place for their well-being upon the vigour the life con- 
tained within the soil. 

But the Association now developing its own research 
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Maintaining Productivity Irrigated Lands 


_C. RECHENTHIN 


THE IRRIGATION FARMER confronted with many 
problems—the loss soil nutrients, accumulation salts, 
rising water tables and others. This paper Rechenthin 
points out some the soil conserving and fertility-building 
methods that are being used Texas irrigated lands correct 
these conditions. 


Mr. Rechenthin Zone Conservationist working out the 
Fort Worth, Texas, Regional Headquarters the Soil Con- 
servation Service. 


INTENDS STAY business the 
irrigation farmer must unrelenting his fight against 
the loss soil fertility. The bountiful crops which 
gation helps raise remove vast amounts plant nutrients 
from the soil. It’s the irrigation farmer apply 
soil conservation measures that return nutrients the 
soil, otherwise, succeeding crops will return smaller and 
smaller yields. Accumulations salts, rising water ta- 
bles and even shortages water supplies are important 
some localities, but the irrigation farmer’s number one 
job keeping his soil able produce profit. 

There large amount information from experi- 
ment stations and field observations ways maintain 
soil fertility. Some the methods are well known, 
others are not generally understood since many new irri- 
gators have little knowledge irrigation practices. 
Here well point out some the soil conserving 
and fertility-building methods that can and should 
used Texas irrigated lands. 

Irrigation Texas relatively new. True, the 
16th century, Coronado found the Indians practicing ir- 
rigation near Paso, but beyond that little Texas land 
has been irrigated longer than years, much less 
than years. 


The Census Agriculture shows that there were 
1,045,000 acres irrigated land Texas 1940. Five 
years later the Bureau Agricultural Economics re- 
ported that there were proposals, various stages 
completion, for development Texas water resources 
irrigate additional 1,000,000 acres. 


Irrigation Broad Scope 


The main areas irrigated lands Texas, with their 
source water and type products are: 
Lower Rio Grande Valley—diversion from the Rio 
Grande—famous for citrus and vegetable pro- 
duction. 


Winter Garden—wells and diversions from Nueces 
River—vegetable production; well-known for 

Paso Valley—diversion from Rio Grande—cot- 
ton and alfalfa. 

Quemado Valley—diversion from Rio Grande— 
cotton, vegetables, sorghums. 

Pecos Valley—diversion from Pecos River—cotton, 
alfalfa, feed crops. 

Madera Valley—flow from springs—cotton, alfal- 
fa, feed crops. 

Ft. Stockton Valley—flow from springs—cotton, 
alfalfa, feed crops. 

Wichita from Wichita River— 
cotton, feed crops. 

High Plains Shallowater Belt wells general 
farm crops. 

Rice Belt—diversion from streams and 

addition, there are many small areas from 


wells, springs, and streams. 


The High Plains area worthy note since has 
seen the State’s largest increase irrigated acreage 
the last years. 

There irrigation water pumped from wells varying 
from 150 feet deep. The first wells were drilled 
1911 Hale County near Plainview. 1914, 140 
wells had been drilled. Only 160 more wells were drilled 
the next years. Around 1934, the sector began an- 
other period rapid expansion irrigation. The esti- 
mated number wells 1934 was 296, with 35,000 
acres land being irrigated. 1944 there were ap- 
proximately 3,500 wells, with 450,000 acres being irri- 
gated, which has increased estimated 5,000 wells, 
watering more than 500,000 acres 1947. The num- 
ber wells increasing rapidly today. 

With the exception the Rice Belt, the irrigated lands 
lie low rainfall zones. Irrigation essential for crop 
production where rainfall less than inches, the 
Paso and Pecos Valleys. supplemental natural 
rainfall where rainfall from inches, the 
High Plains. essential the success the intensive 
agriculture practiced the Lower Rio Grande and Win- 
ter Garden areas. 

The decline soil fertility has been noticed almost 
immediately all the irrigated lands. That decrease 
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may due one several causes: 
The soil organic-matter content rapidly re- 
duced under irrigation. 
Large amounts plant nutrients are removed 
the products taken from the soil. 
Careless irrigation methods may leach valuable 
plant nutrients from the soil. 
Exploitative farming removes plant foods from 
the soil without replacing them. 
Areas unsuitable for irrigation are watered. 
Salts accumulate the soil. 
Water tables rise. 
The soil water-logs. 


Soil erodes. 


Maintenance Soil Fertility Important 


This article deals principally with the first four causes, 
those having largely with the cropping methods. 
Naturally, selection areas suitable for irrigation 
primary. Many items influence the suitability area 
for irrigation, such soils, slopes, and the quality and 
quantity water. The effects salt accumulations, 
water table, and water-logging vary greatly from one 
area another, and even within particular area. The 
irrigation waters used differ their salt content, saline 
constituents, and their effect upon the soil. Only gen- 
eral discussion how they affect Texas conditions ap- 
pears this article. 

Maintaining soil organic matter utmost impor- 
tance the irrigation farmer. The organic matter 
essential part the makeup all normally productive 
This matter necessary for most the soil or- 
ganisms which attack the crop residues and break them 
down available forms plant nutrients which can 
then taken growing plants. The soil organic 
matter the natural source nitrogen the soil for 
higher plants. decaying, the soil organic matter re- 
leases carbon dioxide and organic acids, which turn 
act upon the minerals the soil. This releases phos- 
phorus and certain minor plant nutrients. Soil organic 
matter promotes soil aggregation, thereby maintaining 
desirable tilth the soil and permitting ready penetra- 
tion water. 

Under irrigation, moisture conditions favor biological 
activity, organic matter breaks down rapidly. Many 
the soils which have formed under low rainfall are 
naturally low organic matter. These are depleted rap- 
idly when irrigated. 

many persons have observed, some soils tend 
crust severely the surface when irrigated without soil- 
improving practices. This crusting sometimes makes 
hard get stands crops. The condition largely 
caused depleted soil organic matter, although accu- 


mulation sodium salts and improper tillage practices 
may cause similar effect. 

Studies the Utah Agricultural Experiment Station 
(1) show average annual decline 3,391 pounds 
organic matter per acre soils cropped oats every 
year from 1916 1934. comparison, there was 
average annual increase 1,470 pounds organic mat- 
ter the soil where alfalfa had been grown. 

Crop Yields Are Generally High 

Yields crops irrigated soils generally are high. 
the Lower Rio Grande Valley, crops vegetables and 
grain sorghum can produced area one year. 
This practice, course, removes large amounts plant 
foods from the soil. The following shows pounds 
plant nutrients removed from the soil some crops: 


Crop Nitrogen Phosphoric Acid Potash 


estimated that about 2/3 this nitrogen obtained from the 
air the nitrogen-fixing bacteria the root modules. 

Yields crops decline steadily where practices are 
used maintain the soil some areas, land 
has been abandoned after few years irrigation be- 
cause longer yields profits. 

Studies the Panhandle, Oklahoma, Agricultural 
Experiment Station (2) reveal why the yields decline 
rapidly. The following shows the amounts, parts per 
million, nitrates and soluble phosphates irrigated 
and non-irrigated soils where sudan has been grown for 


two years: 
Foot Irrigated Soil Soil 
Layers Nitrate Soluble Soluble Phosphate 
0.3 3.7 15.0 3.8 
1—2 0.2 3.1 
1.7 5.0 3.3 


Reduced yields the irrigated soils were believed due 
over-watering, failure rotate crops, and shallow- 
ness the soil. 

Potatoes grown continuously field Scotts Bluff, 
Nebraska (3), produced average 100 bushels per 
acre from 1915 1925, but only bushels each the 
following years. And the latter period per cent 
the potatoes were culls. 

Yields corn Huntley, Montana (4), declined 
when the crop was grown continuously under irrigation 
without any soil-improving practices. Following are the 
yields there: 

1912-17 (new land) bushels per acre 


1918-23 29.8 bushels per acre 
1924-29 19.4 bushels per acre 
1930-35 16.6 bushels per acre 
1936-41 


17.2 bushels per acre 


Figure Uneven distribution irrigation water which causes leaching plant foods and wastage water deep penetration. 


point not generally recognized farmers that 
over-irrigation lands may lead reduced yields. Over- 
irrigation may cause water-logging the soils are heavy, 
leaching large amounts valuable plant nutrients 
the soils are too readily penetrated water. 

Under the rainfall that occurred most the soils 


now being irrigated, water usually penetrated 


than two four five feet. This generally was insufh- 
cient leach from the soil the soluble plant foods 
they became available, these accumulated the root 
zone. Soils formed the subhumid climatic zones are 
therefore among the most fertile the world. 

Adding extra water the soil through irrigation 
changes the natural soil-water relationship. Water pene- 
trates more deeply, often further down than roots can 
reach. Soil Conservation Service technicians found that 
irrigation water penetrates below six feet some soils 
most the Texas irrigated areas. This penetrating 
water carries some the soluble plant foods, particu- 
larly the nitrates, deep into the soil that they are lost 
the crops. 

The reduced nitrate and soluble phosphate the 
gated plots reported from the Panhandle Agricultural 
Experiment Station were believed partly due over- 

Plant Food Losses Due Leaching 


Experiments the Utah Agricultural Experiment Sta- 
tion (1) indicate the importance plant food losses due 


partly wholly leaching. The Utah station found 


that: 


The available nitrates are soluble and easily 
leached. Under continuous crops oats, 
average 246 pounds nitrates was lost 
nually from the surface three feet the soil 
the period 1916-34. 

The phosphates are not easily leached from the 

However, under continuous oats, there 
was annual loss 8.7 pounds per acre for 
the same period. 

Where manure had been added, greater loss 
phosphates occurred, because decomposing 
manure releases phosphates which are more 
easily leached. average annual loss per acre 
pounds occurred one manured plot, 


The accumulation salts the soil may result ma- 
terially reduced yields crops. Salts the soil are 
either deposited irrigation waters capillary ac- 
tion waters rising from high water table and evap- 
orating the soil surface. 


Salts accumulate most the Texas irrigated areas. 
Natural rainfall sufficient leach out accumulating 
salts the Rice Belt. Too, irrigation waters low sa- 
line content are used there. The irrigation waters the 
High Plains likewise contain only small amounts dis- 
solved salts, 


For general farm crops, soils are said saline 
where the concentration salts above 0.2 per cent 
the dry weight the The upper limits crop 
growth—that where growth plants inhibited 
that little yield obtained—are considered 
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about 0.4 per cent for sands about 0.7 per cent for 
clays. 

Crops vary greatly their tolerance salinity. Some, 
such cotton and certain grasses, under good irriga- 
tion methods, can stand the upper limits salt concen- 
tration. Field peas and beans cannot survive with much 
salt. The upper limits saline concentration for these 
crops may only slightly above 0.2 per cent. 


gional Salinity Laboratory, California (5), reported the 
following yields alfalfa different 


chloride: 
Relative Yield Alfalfa 


Concentration Salt (Per cent) 


water, the character the soil which the water 
being used, the drainage conditions, and the irrigation 
practices being used influence the accumulation salts. 
These conditions vary widely from year year, from 
area area, and even within single area. For example, 
waters the Pecos River range from less than 2,000 
parts per million total salt concentration some years, 
more than 6,000 others. There range con- 
centration several thousand more parts per million 
salt the water being used the upper part the 
Pecos Valley compared that the lower part. 
Again, the soils range from permeable loams containing 
gypsum which salinity can easily controlled, 
heavy clays which are hard keep production. 


Erosion rainfall and irrigation water may remove 
large amounts valuable topsoil from irrigated lands 
the fields are not protected. Often rainfall the 
irrigated areas comes the form hard thundershow- 
ers. the irrigation system being used not designed 
control erosion, large amount water lost, car- 
rying with much soil. Application water land 
that has too much slope, excessive grade, will 
permit the irrigation water wash soil off the fields. 
Irrigation ditches built erosive grades may develop 
into gullies fields. The loss soil means plant foods 
are removed, and the fertility the soil reduced. 


apparent that soils are produce satisfactory 
yields crops permanently under irrigation, the main- 
tenance the soil fertility must major part the 


soil conservation program for these areas. single 


practice will accomplish this, but coordinated program 
practices designed correct the conditions that exist 


will the job. 


Soil Fertility Important Irrigation 


The following practices need considered de- 
veloping conservation program for irrigated areas, with 
each measure adapted local conditions: 

Addition barnyard manures and organic resi- 
dues. 
Use green manure crops. 
Use soil-improving crops rotation. 
Application commercial fertilizers. 
Control salt accumulations. 
Application water according needs the 


Figure Salt spot irrigated field caused improper irrigation methods. 
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Figure well-designed irrigation system. 


crops and soils, the most efficient method 
available. 
Control erosion. 

Barnyard manure valuable source plant food 
and organic matter. Added the soil, average ton 
manure contains about ten pounds nitrogen, five 
pounds phosphoric acid, and ten pounds potash. 
Its beneficial effects upon the soil exceeds its plant nu- 
trient-adding value. Barnyard manure increases biologi- 
cal activity; promotes better aeration and aggregation 
the soil; increases water-holding capacity and permea- 
bility; and releases organic acids and carbon dioxide 
which react with mineral constituents the soil and 
make them available for plants. 

Potatoes grown following applications tons 
manure Scotts Bluff, Nebraska (3), yielded aver- 
age 205 bushels between 1912 and 1925, and 273 
bushels from 1926 1934, with only ten per cent culls. 
This compares with yields 100 and bushels, with 
per cent culls, when potatoes were grown continuously 
without any soil improvement measures. 


Huntley, Montana (4), potatoes grown continu- 


ously produced 138 bushels per acre, but with manure 
added, yielded 216 bushels from 1912 1941. 


the New Mexico Agricultural Experiment Station 
(6) cotton grown continuously heavy adobe soil 


produced 868 pounds lint each year from 1929 
1940. With ithe addition tons manure, the 


yield rose 1,011 pounds. poor sandy soil, the 


yield without manure was 404 pounds. That compared 


This gives uniform application water. 


with 1,324 pounds when ten tons were added 
annually. 

The yield cotton irrigated land the Lubbock 
Agricultural Experiment Station (7) was 678 pounds 
1940, where fertilizer had been used. comparison, 
the yield was 887 pounds plot which eight tons 
manure had been applied 1939. 

unfortunate that most our irrigated areas 
little barnyard manure available. That, naturally, 
because few livestock are kept the farms. The amount 
manure available from dairies feed lots near towns 
far short the amount needed. Farmers must, 
necessity, resort other means maintaining their soil 
fertility. 

Green manures, including soil-improving crops ro- 
tations, and supplementing with commercial fertilizers 
where needed, are often the only practical and sometimes 
the only ways maintain improve the soil fertility. 

There wide variety green manures soil-im- 
proving crops available the irrigated areas Texas. 
The principal ones are alfalfa, biennial and annual sweet 
clovers, ladino and white Dutch clover, vetch, winter 
peas, crotalaria, sesbania, and improved pastures mix- 
tures legumes and grasses. 

Legumes Provide for Soil Improvement 


Alfalfa widely used soil-improving crop, and 
for hay. adapted almost all Texas except the 
southern part. There, root rot and insects limit its use. 
Alfalfa’s value rotation with soil-depleting crops 
has long been recognized. improves the physical con- 
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dition the soil, promotes better tilth and permeability, 
and increases the organic matter content the soil. The 
Utah Agricultural Experiment Station reported av- 
erage annual increase 1,470 pounds organic matter 
per acre under continuous alfalfa. 

The use alfalfa rotation with soil-depleting crops 
increases the yields the following crops most cases. 
Many farmers report increases per cent more 
cotton yields following alfalfa. cooperator with the 
Swisher County Soil Conservation District the High 
Plains section reported that land where grain sorghums 
had been grown continuously for nine years yielded 
another field, grain sorghums following al- 
falfa produced bushels. 

Cotton grown continuously the New Mexico Agri- 
Experiment Station (6) yielded 756 pounds 


lint per acre. Following one, two, three, and four years 


alfalfa, the yields were 933, 978, 1,051 and 1,094 
pounds respectively. 

Potatoes grown continuously the Scotts Bluff, Ne- 
braska, Station (3) yielded bushels for the 1926-34 
period. Grown rotation with oats, the yield was 138 
bushels, but grown rotation after years alfalfa, 
the yield was 318 bushels. 

Winter green manure crops hubam and yellow an- 
nual sour clover, vetch, and winter peas help maintain 
soil fertility. These crops, being legumes, add large 
amounts organic matter and nitrogen the soil. 

Cotton grown year after year field produced 2,170 
pounds seed cotton the New Mexico Agricultural 
Experiment Station (6). Following winter green ma- 
crop sour clover, the yield was 2,458 pounds 
seed cotton. 

Sugar beets the Scotts Bluff Station produced 17.1 
tons per acre following sweet clover and oats which were 
“hogged off.” Continuous crops the sugar beets pro- 
duced 5.8 tons. rotation with oats, the yield was 8.1 
tons. 

cooperator with the Swisher County Soil Conserva- 
tion District the High Plains reported that grain sor- 
ghum yielded bushels following green manure crop 
vetch. adjacent field where vetch had been 
raised produced bushels sorghum per acre. Another 
cooperator said, “You can tell the row the maize 
where the vetch was last year. can tell big difference 
plowing and watering the land, for works easier; 
takes and holds the water lot better where the vetch 
was grown.” The land the farmers were talking about 
has been under irrigation only few years. Inherently 
some the most fertile the world. 


South Texas, land has been irrigated longer. 


virgin, highly fertile. cooperator with the 
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The picture the rizht appearing the JouRNAL 
Som for the second time, 
having been presented earlier the April, 1948 issue. 


Comments Douglas fir region foresters the 
original caption for this picture have inter- 
ested the editorial committee presenting herewith 
complete pictorial story the management Douglas 
fir. 


Willacy-Hidalgo Soil Conservation District reported 
yields 100 sacks sorghum grain from field 
which soil-improving crops sour clover, hubam, and 
Chinese red peas were used rotation. adjacent 
field with green manure rotation produced sacks 
from equal acreage. The cooperator with the 100- 
sack yield also uses winter legume crop his citrus 
orchards each year. states can’t afford with- 
out the legume crop. The trees need the benefit the 
nitrogen and organic matter which the legumes put 
the soil. The cover crop lowers soil temperatures. This 
lessens the moisture evaporation.” 


Organic Matter Problem Citrus Grower 


“The maintenance soil organic matter content 
orchard soils probably the most important problem 
citrus orchardists,” reports the Weslaco Agricultural 
Experiment Station (8). “The use cover crops the 
most practical means available—and there reason 
why most growers should not incorporate one two 
crops vegetable matter per season with the orchard 
One more these crops should legume, 
secure the added advantage building the 
nitrogen reserve the soil.” The station also reports 
that possible use non-legume crops sudan, na- 
tive grass and weeds, and add nitrogen high-carbon 
residues, overcome the effects the soil bacteria ty- 
ing the nitrogen the soil the decomposing 
process. 

Improved irrigated pastures that include mixtures 
and legumes are becoming important the agri- 
culture the West. These pastures produce excellent 
forage for livestock and are coming into common use 
the High Plains. Carrying capacities more than one 
cow per acre for eight nine months the year are 
reported. 

These pastures help the soil. sloping land vegeta- 
tive cover prevents soil erosion. The dense root systems 
the grass and legume mixture improve the structure 
the soil and increase its capacity absorb water. The 
roots, because their volume, density, and fibrous 
makeup, have building effect light soils and 

(Continued page 133) 


Photo by Washington National Guard 


The area above was logged about years ago, following 

the slashings were burned comply with State law and the seed- 

bearing timber was left the ridge above provide natural re- 

forestation. This the approved method for regeneration Doug- 
las fir following final harvest cut. 


Same area photographed ten years later. substantial portion the 
original harvest area naturally reforested. The original seed trees 
have been harvested subsequent cuttings with patches seed- 


bearing timber left reforest them. 
Photo by Soil Conservation Service 
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Photo by West Coast Lumbermen’s Association 


Another picture taken immediately following harvesting and slash 
burning. The seed source for this area was left below the view shown. 


Same area five years later showing the result planned harvesting 
old-growth Douglas fir with reservation sufficient seed trees and 
provision adequate forest protection obtain bountiful second 


crop. 


Photo by West Coast Lumbermen’s Association 
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Nature the principal tree planter. Planned 
mature Douglas fir timber crops provides for leaving scattered 


blocks and strips seed trees. Ripe Douglas fir usually 

harvested clear cutting and leaving seed blocks nearby. 

This the silvicultural practice that best provides adequate 
seed for regeneration. 


Photo by West Coast Lumbermen’s Association 


This five- ten-year old timber stand was established through natural 
reseeding. this age protection from damage grazing and fire 
required for successful forest management. The public interest 
such young growing timber supply,” empha- 
sized cooperative fire protection between the Federal government 


and the States with private owners. 
Photo West Coast Association 


places where uncontrolled fires land misuse have destroyed 
seed trees, artificial reforestation planting seeding must used 
put the idle land wo-k. Planting needed less than ten 
per cent the commercial lands being harvested currently the 


Douglas fir region. 


Photo West Coast Association 
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The young trees are beginning close the top and begin active 


competition for light and moisture. This 30-year old stand which 
excellently stocked was obtained through natural 


Forestry begins pay off when the stands reach age 
years. Intermediate harvest cuts for piling, posts, poles, pulpwood 
and fuel can made. Such intermediate harvests stimulate the 


growth rate residual trees. Such cuts can made every five ten 
years depending local conditions. 


Photo by Soil Conservation Service 


medium-aged young forest, about years old, which has sufficient 
stems warrant intermediate harvest for pulpwood, piling, posts, 
poles and other important forest commodities. Stems removed this 
cut would not the stand years hence. Thus two economic 

functions are served thinning: income for the timber grower 

now and forest capital maintained intact for future increased income. 


Photo Weyerhaeuser Timber Company 


This 70-year old stand being thinned for high quality forest prod- 


ucts farm forest owner. Technical assistance was rendered the 

owner foresters the Soil Conservation Service through local 
Soil Conservation District. 


Photo by Soil Conservation Service 


Financial maturity for Douglas fir stand 
may reached early from 100 
years. Trees may harvested then any 
time for the next 200 years, depending 


the plans and needs the owner. al- 
lowed grow, these trees will become 
larger and more valuable. 


Phote by West Coast Lumbermen’s Association 


Like people, trees finally reach old age and begin 

stagnate growth rate. They eventually lose 

quality and quantity through mechanical injury, 

rot, and insect attack. Wise use plans the harvest 

timber crops before that age reached that 

the land which they are growing can used 
for subsequent tree crops. 


Photo by West Coast Lumbermen’s Association 


Making Compost the Soil 


COMPOSTING ACCEPTED and growing practice 
among gardeners and owners small tracts land. Because 
its importance the maintenance soil fertility, health, 
and nutrition, the requested Dr. Firman Bear 
write paper showing how the ancient principles composting 
could applied field practices. Dr. Bear, frequent con- 
tributor the Chairman the Soils Department, 
New Jersey Agricultural Experiment Station, New Brunswick, 
New Jersey. 


THE ART COMPOSTING ancient one. 
The science relatively new. Thus was only about 
years ago that bacteriologists the Rothamsted Ex- 
periment Station began careful study what goes 
compost heap. They reached the conclusion that the 
rate decomposition such heap was largely deter- 
mined the nitrogen supply. straw was the primary 
source organic matter, the rate was slow. manure 
was added, the rate was speeded up. The explanation for 
the speeding-up did not lie the bacterial inoculation 
the heap the manure but the extra nitrogen that was 
supplied it. 

Reasoning from this point, the Rothamsted workers 
decided try adding mineral nitrogen the compost 
pile, and they found that met the requirements. This 
was then claimed new principle, and patent was 


Making soybean compost the soil. The soybeans supply enough nitrogen for the composting process and additional 
amount for the crop that follows. 


BEAR 


obtained for what came know the Adco process. 
This trademark contraction Agricultural Develop- 
ment Company, the name under which the agency 
operated. 

Although new scientific approach had been made 
the making composts, really new principle had been 
developed. European farmers had long been using drain- 
age from manure heaps their compost piles, and this 
had supplied the extra nitrogen required. There dif- 
ference between the urea urine and that produced 
the hydrolysis cyanamid, form mineral nitrogen 
that was found highly effective for composting 
purposes. 


Composting Procedures that are Common 


The compost pile the artizan normally made 
alternate layers sod and manure. These layers are 
located base that about feet wide and long 
may required. The bottom consists about 
inches sod. Over this spread about inches 
manure, and pounds bonemeal are usually added for 
every 100 square feet urea. These layers are repeated 
until height feet reached. The pile then 
topped with sod, which arranged form small 
dyke around the edge. The purpose this dyke 
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Figure Making cornstalk compost the soil. Extra nitrogen needed speed the composting process and meet the 
needs the crop that follows. 


prevent any run-off the water that may fall the pile 
Usually the compost heap built August, turned 
November, and turned second time the following 
March. After another days, the resulting compost 
ready for use the greenhouse pots benches. 

The substitute procedure for the first devel- 
oped Rothamsted and now widely employed garden- 
ers both Europe and America, consists the construc- 
tion heap waste organic materials successive 
layers which cyanamid applied and watered in. Any 
kind plant material, such straw, cornstalks, vege- 
table refuse, grass clippings, can used making the 
heap. For each ton organic waste, calculated the 
dry basis, about pounds cyanamid applied. 


addition, common practice add about half 
quantity superphosphate. The Adco chemicals 


have been offered for sale gardeners the United 
States were (and probably still are) made cyana- 
mid and finely pulverized rock phosphate. place 
cyanamid, which source both nitrogen and hy- 
drated lime, sulfate ammonia and equal quantity 
limestone can employed. 

the pile properly built and kept moist, and 
turned twice, product with essentially the same qualities 
well-rotted manure will produced. The addition 
little soil animal manure over each successive layer 
organic material aids speeding decomposition. 
desirable that the heap constructed materials 
that not settle into too compact mass, since that 
prevents adequate access air. The best compost have 


made was produced from shredded corn stover, cyanamid, 
and superphosphate. 

liberal application compost has remarkable 
effect improving the crop-producing powers most 
soils. supplies not only the predigested organic matter, 
with its available nitrogen and mineral nutrients, but 
very active bacterial flora, which puts new life into 
worn-out soil. Used quantity, the compost also greatly 
improves the working qualities the soil. Thus land 
that has been given repeated doses well-made compost 
usually better chemically, bacteriologically, and physi- 
cally than that not treated. 


Good Compost can made the Soil 


But farmers find composting, the sense which 
term used gardeners, entirely too laborious and cost- 


Furthermore they find isn’t necessary. Just good 


compost can made within the soil, lies the field, 

has long been known that the plowing-under 
clover sod green-manure legume crop, such sweet 
clover vetch, has very beneficial effect the crop 
that follows. This the standard program the Corn 
Belt, and modifications are being employed through- 
out the more humid regions the United States. This 
normally results the rapid formation compost within 
the plowed soil. 

cornstalks, straw, similar low-nitrogen crop wastes 
are plowed under, however, the results the crop that 
follows immediately afterwards may far from satis- 


factory. Unless organic materials contain per cent 
(Continued page 138) 
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Productivity Irrigated Lands 


(Continued from page 126) 


effect heavy soils. They improve the tilth, 
permeability, and resistance erosion. The legume 
the mixture assimilates nitrogen from the air, and con- 
tributes the soil. The combination rapidly de- 
caying legume roots with slowly decomposing grass roots 
results prolonged benefit the soil. 

Crops grown following the improved pastures rota- 
tion profit from the improved condition the soil. Ob- 
servations improved show that the soil im- 
provement takes place fastest during the first few years 
the pasture established. The best rotation take full 
advantage the soil-improving capacity pasture 
crops three four years pasture, followed three 
four years cotton, truck similar crops. 

Some the grasses and legumes that are proving suc- 
cessful mixtures the High Plains and other areas 
are perennial ryegrass, smooth brome, orchard-grass, Dal- 
lis grass, alfalfa, biennial sweet clover, vetch, ladino and 
white Dutch clover. 

Considerable commercial fertilizer used almost all 
the irrigated areas. Analyses soil samples, and re- 
sults field and experimental trials show that nitrogen 
and phosphorus are the plant nutrients most commonly 
deficient. Potash deficient some the more sandy 

The kinds and amounts fertilizers which should 
added depend largely upon the needs the soils and 
plants grown. Commercial fertilizers alone will not 
solve soil fertility problems. the soil organic matter 
depleted more and more fertilizers are required, until 
finally yields can’t pay the cost producing the crop. 
Commercial fertilizers should added supplement 
soil organic matter maintained with manures, and other 
soil-improving measures. 


Irrigation Systems Must Deliver Needed Water 


Efficient use water according the needs the 
crops and soils irrigated areas often overlooked. 
said before, over-irrigation can leach large amounts 
plant nutrients from the soil. 

Irrigation’s object supply the amount water 
that plants need for optimum growth. good irrigation 
system designed that can deliver the needed water, 
uniformly over the land without causing erosion. Good 
irrigators recognize the needs the soil and crops, and 
irrigate accordingly. 

Some crops need more water than others. Alfalfa and 
improved pastures grass and legume mixtures require 
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large amounts water, but quick-maturing vegetables 
and small grains take very little. open porous sandy 
soils that have low water-holding capacities, frequent 
light irrigations are efficient; larger amounts water 
applied longer intervals can used fine-textured 
soils like the clay loams. The irrigation water needs 
crops change with climatic conditions. Soils with saline 
accumulations may heavy applications water 
leach out the salts. The problems each particular 
area must studied that measures can adopted 
fit. 

general, best results are obtained having good 
supply water stored the soil planting time. With 
cotton, crop that needs great deal water sum- 
mer, advisable fill the soil storage capacity 
depth four six feet. early deep wetting may 
needed leach out salts they have accumulated. After 
the crop planted, necessary replace only that 
water removed crop use and evaporation. Sandy soils 
generally require from half one inch water per foot 
depth. Clays require from one two inches per foot 
depth. 

Almost all the irrigated land Texas now le- 
gally organized soil conservation districts. These districts, 
recognizing that few specific recommendations 
gating procedures can made apply all over the 
state, have developed, with the aid the Soil Conserva- 
tion Service and other agricultural agencies, soil con- 
servation program designed fit local problems. They 
inventory local conditions and then form plan get 
the needed practices the land which the local people 
participate, under the leadership locally elected land- 
owners. The soil conservation districts early recognized 
that maintenance soil productivity essential and 
often the basis for sound soil and water conservation 
program. 
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Recent Research Reviews 


The Reviews Stallings that follow are regular feature 
the hoped that the projects reviewed from 
time time will helpful conservationists everywhere. 
Members the Society are urged indicate their interest 
the kind research work that should reviewed. 


Runoff and Conservation Practices. 
Paper presented the ASAE Meeting, Chicago, Ill., December 
16, 1947. 

The author analyzes the runoff data obtained from 
the watershed studies Waco, Texas. The meager data 
available indicate that when the soil relatively dry 
the start storms there seems slightly less runoft 
from the areas with conservation practices. During long 
periods wet weather when the soil moisture deficiencies 
are satisfied there seems little difference be- 
tween the treated and untreated areas. 

Conservation Farming 100-Acre Farm Unit. 
Carrexer. Agr. Eng., Vol. 29, No. pp. 60-63, 
February 1948. 

The author discusses the results obtained from 100- 
acre farm established 1941 for the purpose furnish- 
ing data conservation practices under actual farm con- 
ditions. Cropping practices were employed the land 
give erosion control, soil improvement, and adequate 
farm income. Row crops were concentrated the lesser 
slopes and the protective crops increased the steeper 
land. 

The full development the cropping system made 
possible the use dairy cattle the farm plan for 
greater income. The small grain rotation cropland, 
crimson clover the permanent sod pasture, and the 
sericea and kudzu the steeper and more severely 
eroded areas supplemented the grass pasture give 
nearly year-round grazing for the cattle. 

Cooperative records income and costs, based uni- 
form prices, showed that 1941, from crop production 
alone, the farm income was $1,320.77 and 1946 from 
crops and livestock was $1,749.29. 

The sale livestock and livestock products, when the 
full conservation and livestock programs were effect, 
were distributed throughout each week the year and 
amounted more than the total farm operating ex- 
penses. The sale surplus crops provided the margin 
profit. 

Two-to-One Agriculture Possible the Southeast? 


Better Crops With Plant Food, Vol. 
32, No. pp. 23-24 and 43-44. January 1948. 


Crop yields the Southeast are limited lack 


JAMES STALLINGS 


optimum supply soil water and available, non-leach- 
able nutrients all times during the crop growing sea- 
son. Few soils South Carolina will hold more than 
2.5 acre inches available water for plants within the 
surface 20-inch soil horizon. Soils the same clay con- 
tent arid regions and also similar soils the cooler 
humid regions the earth are capable holding about 
twice much available water. 

high percentage the soils the Southeast have 
ionic exchange capacity from 7.5 5.0 milligram 
equivalents whereas the fertile soils referred above 


exchange capacity soil often the principal factor 
which accounts for high fertility and determines soil pro- 
ductivity. 

The removal silicon large quantities from the 
clay soils the Southeast accounts for the low exchange 
capacity those soils. The clay the Southeast soils 
largely the secondary mineral kaolinite, having silica- 
alumina ratio about 1:1, whereas the clay content 
the more productive soils largely montmorillonite, 
which has silica-alumina ratio about 2:1. Mont- 
morillonite may have ten times the ionic exchange capac- 
ity kaolinite and has the capacity hold several times 
much water. 

Because Southeastern soils are, the whole, low 
their content clay and because much their clay 
kaolinite-like minerals, have the real explanation why 
they are low their water-holding capacity and their 
total exchange fertility. This the explanation why even 
the virgin soils this area are poor also. other words, 
these soils have 1:1 clay-kaolinite—and largely re- 
sult 1:1 agricultural economy; whereas, the more pro- 
ductive soils have 2:1 clay-montmorillonite—and con- 
sequently 2:1 agricultural economy. 

The application impure montmorillonite amounts 
ranging from percent increased the waterholding 
capacity Norfolk sandy loam from moisture equiva- 
lent about per cent for untreated soil, about 
percent where much percent the montmoril- 
lonite was applied. Likewise, the base-exchange capacity 
the same Norfolk sandy loam was increased from 
about milliequivalents about 13. When the exchange 
capacities the various mixture were saturated with 
well balanced cationic fertility and planted rye the 
differences growth between the untreated and treated 
soils were very striking. increase the quantity 
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available non-leachable fertility was immediately reflect- 
increased growth. 


Analytical Procedures for Determining the Effect 
Land Use Surface Runoff. Agr. 
Eng. Vol. 29, No. pp. 64-73, February 1948. 

This paper deals with procedures for testing the nor- 
malcy the rainfall experienced during the period 
record and the analysis the surface runoff, occurring 
the Central Great Plains Experimental watershed 
located near Hastings, Nebraska. 

was concluded that comparisons surface runoft 
from two watersheds should reduced the common 
denominator normal rainfall the effect changed 
land use measured. Relationships between rates 
rainfall and rates surface runoff cannot estab- 
lished unless the many factors that effect surface runoff 
can controlled. some localities possible estab- 
lish relationships between amounts rainfall and 
amounts runoff, provided that these amounts are for 
period months and not for individual storms. Direct 
comparisons peak rates surface runoff from two 
watersheds can seldom made unless corrections are 
applied for dissimilar rainfall. 

Relationships between surface runoff from two water- 
sheds can determined comparing probability curves 
computed from the runoff data for each watershed. The 
probability curve selected should the one that best fits 
the plotted points and the same time express rela- 
tionship that seems reasonable. expressed 
mathematical curves should not extrapolated much 
beyond the range the experimental data unless care- 
ful study first made all factors involved. 


Behavior Summer Fallow Under Varying Seasonal 
and Climatic Conditions. Paper pre- 
sented Okla. College Soil and Crops Conference. 
February 10, 1947. 


The author attempts set forth such correlations 
exist between the behavior the summer fallowing 
the cropping system and certain seasonal and climatic 
factors may serve more accurately project experi- 
mental information. concluded that where good crop 
residue management combined with fallow practice 
can safely and profitably practiced within its climatic 
limitations. The only exception which may noted 
the arid marginal zone, where crop failure with with- 
out summer fallow sometimes persistent that crop 
residue disappear spite the efforts the 
contrary. 


Mechanical and Chemical Control Range Brush and 
Brown and Southern Great Plains 
Field Station, Woodward, Oklahoma. Mimeo. Feb. 27, 1948. 


This publication includes the results studies con- 
ducted since 1937 the control sagebrush and other 
shrubs. includes comparisons various mowing at- 
tachments; detailed date-of mowing tests with sagebrush, 
skunkbush and shinnery-oak; comparisons the mower 
with other implements; chemical analyses the root re- 
serves sagebrush, skunkbrush, shinnery-oak and 
prickly-pear semi-monthly intervals during the win- 
ter; grazing tests mowed and non-mowed pastures 
determine the effect the treatment grazing capacity, 
cattle gains and range forage production, and two-year 
test chemicals for brush control. 


Design Terrace System from Hydrologic Data. 
Paper presented the Fall Meeting 
Amer. Soc. Agr. Engr. December 15-17, 1947. 

This paper deals with the evaluation those factors 
directly related the hydrologic phase terrace design. 
The data used were secured Shelby soil during the 
period 1930-42. 


Hydrologic Design Farm Ponds and Rates Runoff 
for Design Conservation Structures the North Ap- 
palachian Region. USDA. SCS-TP 64. 
December 1947. 

This report consists three parts. Part for use 
the hydrologic design farm ponds. Part gives rates 
runoff for use the design conservation structures 
agricultural areas 10,000 acres. Part presents 
data sedimentation. 

pond designs, three important features are 
kept mind: (1) Provide sufficient drainage area 
furnish adequate quantities runoff water the pond 
during critical drought periods; (2) Keep the drainage 
area small minimize reservoir silting and mini- 
mize emergency spillway requirements; and (3) Keep 
least percent the drainage area permanent vege- 
tal cover such grass woods minimize reser- 
vior silting resulting from watershed erosion. The recom- 
mendations contained this report are made light 
these criteria. The design diversion ditches, terraces, 
waterways, spillways for gully-control structures, soil- 
saving dams, and the like usually have less flexibility 
the selection size drainage area than those for pond 
site. For such, the hyrdologic design merely the deter- 
mination the flood peak value for selected probable 
recurrence interval. 


Six-Year Summary Results Range and Pasture Im- 
provement Studies the Southern Plains Experimen- 
USDA, Southern Great Plains Field Station, Wood- 
ward, Oklahoma, 1948. 


Grazing studies with 450 500 Hereford steers have 
been conducted annually the Southern Plains Experi- 


mental Range since the fall 1941. Twenty-nine native 
range pastures are now annually with uniform 
steer lots determine the effect different range man- 
agement practices beef and forage production. Eight 
reseeded pastures have been added the studies mea- 
sure the beef producing qualities several native and 
imported grasses and determine the effect commercial 
fertilizers grazing value. 

The over-all objective these varied studies pro- 
vide factual information for use stockmen obtaining 
maximum livestock production while maintaining im- 
proving their ranges and pastures. Range forage was the 
principal diet all cattle used these tests. The forage 
was supplemented with nothing but cottonseed cake dur- 


ing the winter and with salt the year long, except cer- 


tain pastures where, for purposes comparison, mineral 
mixtures late summer caking were added the sup- 
plements. 


Relative Protection Offered Two Different Grasses 
Conservation Channels Soils Different Textures. 
Ree. Paper presented Okla. Crops and Soils 
Conference, February 10, 1947. 


One the experiments conducted the Stillwater 
Outdoor Hydraulic Laboratory described this paper. 
This experiment was made determine the protection 
offered from the erosive action different texture. The 
soil textures employed were silt loam, sandy loam, 
and fine sand. The grasses used were bermuda grass 
and weeping lovegrass. Tentative recommended permis- 
sible velocities for use channel design are presented. 


“Dependable Precipitation” Suggested Method for 
the Presentation Precipitation Data for Effective Use 
Agriculture. Rouse. Agr. Eng., Vol. 29, 
No. pp. 163, 164 and 166, April, 1948. 


This paper deals with precipitation factor having 
major effect agriculture. Methods providing the 
farm planner and farmer with information depend- 


able amounts precipitation are demonstrated. Depend- 
able precipitation defined the amount precipita- 
tion that will equalled exceeded during given 
portion the time. For any locality, this amount will 
vary with the proportion time which con- 
sidered, becoming smaller the proportion time be- 
comes larger. 


Effect Past Management and Erosion Fertilizer 
Free. Paper presented Proc. Soil Sci. Soc. 
Amer. Nov. 17-20, 1947. 

Erosion symptom the kind soil management 
that leads trouble even level land. the land 
sloping and exposed raindrops, sheet erosion starts. 


This selective process that many soils removes the 


finer surface particles that are relatively high organic 
matter and nutrients. Plots were available New York 
that were used study erosion four soil types for 
periods years. This report based one phase 
this general study—the extent the erosion damage 
reflected yield under uniform cropping. Erosion, 
fertilizer, and different cropping systems during that 
period changed the soil way that has affected plant 
growth from germination maturity. Yields corn 
fertilized with 1,000 pounds 10-10-10 varied from 
100 bushels per acre. 

Relation Soil Characteristics Site Index Lob- 
lolly and Shortleaf Pines the Lower Piedmont Region 
sity, School Forestry Bulletin, No. 13, February 1948. 

The results this study make possible estimate 
the site index productive capacity land for pine 
forests, regardless the nature present soil cover 
inches, and the imbibitional water value the horizon. 
Depth thickness the surface soil, horizon, and 
the imbibitional water value the subsoil, horizon, 
are the two characteristics found significantly re- 
lated site index for the two species pine. 

The significance the two soil-profile characteristics 
which, part, define the amount and quality growing 
space for tree roots, indicates that room grow and 
pnysical properties which condition moisture availability 
and aeration are primary importance determining 
the quality land for forests. 


Erosion Processes Recognized Long Ago 


Soil Erosion the title Bulletin No. written 
McGee the Bureau Soils and published 


1911. Its content coincides well with what conservation- 
ists think erosion processes today. The following pas- 
sage taken from pages and example 
descriptive writing that may induce readers obtain 
copy the bulletin: 

“The cumulative character these (erosion) processes 
clear any observer old-field erosion during 
storm. When the rain begins fall the drops patter 
the surface, breaking into spray first absorbed 


the air-dry earth; the surface moistens the spray 
gathers film surrounding and softening the external 


grains, and the continued patter disintegrates the softer 
particles and quickly converts the watery film into thin 
slime. Now, the surface level rough the slime lies 
stationary until the water soaks into the soil and the 
ground below; but inclined and smooth the slime 
slips slowly down the slope, soon gathering rivulets 
gaining swiftness they run. Here the action changes 
according the aridity humidity air and earth; 
(Continued page 152) 


FROM THE. PRESIDENT 


The America know young. Scarcely three cen- 
turies have passed since the first permanent settlements 
were made the Atlantic Seaboard. Yet that time 
continent has been conquered—more than conquered 
—for much has been brought waste. 


The natural resources found the early settlers were 
seemingly inexhaustible that was not considered 
necessary give thought their conservation. the 
early days, trees were felled, logs burned, sod broken, 
and land brought into cultivation for the production 
crops needed sustain ever-increasing population. 

The early settlers were necessity armed with the 
gun, and they carried with them, also, the and the 
plow. With one they defended themselves and procured 
food from the animal life the forest; with the other 
they conquered the woods; and with the third they laid 
bare the land the elements. 

The story land destruction America but the 
story older countries the world again repeated. 
Portions China, India, North Africa, and other large 
areas which now are little more than deserts once pro- 
duced bountifully. the newer countries, such South 
Africa and Australia, well our own America, 
see the blighting effect man had nature. fact, 
seems that wherever man has gone, has left behind the 
mark his destruction. almost may said that the 
price civilization the sacrifices many our nat- 
ural resources, including large measure the soil itself. 


Moses and the Children Israel, their journey to- 
ward the Promised Land, envisioned land flowing with 
milk and honey. The country was described land 
hills and valleys, and drinketh water the rain 
heaven; land which the Lord thy God careth for; the 
eyes the Lord thy God are always upon it, from the 
beginning the year even unto the end the year.” 


For many generations after they settled the Land 
Canaan, the Hebrews produced food and raiment for 
large population. For many years the fertility the 
soil was maintained under the careful system promoted 
them. The Giant Cedars Lebanon from which 
were secured timbers for the construction Solomon’s 


Temple, were evidence the fertility the soil. 


Due the pressure the people the land and 
the ravages their enemies, the country occupied 
that great people which once was fabulously rich now 
little more than desert. Yet today, people are fighting 
over the right live Palestine. One, not the princi- 
ple reason for the unrest the Holy Land, the inabil- 


ity its soil sustain all the people who wish live 
there. 

Struggles the countries surrounding the Mediter- 
ranean for domination that part the world played 
most important part history. Wars were fought for 
the possession the fertile lands which lay the shores 
the Great Sea. Empires rose and fell, and through 
all ran the story greed for land and what would 
produce. Much was wastefully used that today 
many parts this area there are longer lush pas- 
tures which animals graze, longer waving fields 
grain, longer hillsides covered with olive groves; but, 
instead, there are hillsides stripped bare vegetation, 
denuded hills from which all soil has been removed 
erosion, and the lower lying plains covered with silt and 
erosion debris from above. Many whole towns and cities 
have been obliterated and even their names lost. por- 
tions North Africa, from which came much the 
wheat and other food products for the sustenance the 
Roman Empire, there are large areas today which are 
man-made deserts, made because man misused the 
land. Such fate awaits any country which continues 
use its soil wastefully. 

Some years ago, made study 222 rural 
the Upper South Carolina Methodist Conference. 
These were classified according the land the com- 
munities which they were located which, turn, was 
determined very largely the degree and extent 
erosion. The churches were classified into three groups— 


good land, medium land and poor land. every case 


contributions were studied, was found that there was 
direct relationship between the severity erosion and 
the decline contributions. For instance the churches 
the best land contributed annually $1,135 for all pur- 
poses, but the figures for the intermediate and poorest 
land groups, were $762 and $533, respectively. This 
ference was only partly accounted for the size the 
church the per capita contributions, likewise, were 
lower the poor land. The contribution per member 
ranged from approximately $7.00 for those living the 
land approximately $6.00 and $5.00, respectively, for 
the moderately and severely eroded areas. 


Likewise, the contributions for the support the 
pastors varied directly with the degree erosion. The 
churches the poorest land were able contribute only 
$241.00 annually for their pastors and this represented 
one-half the total amount raised. Those the best 


land received $431.37 per year from each church for their 
labors, 
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Although this study was made single denomina- 
tion particular area, believed that comparable 


results would found elsewhere 


conditions. 

Americans have wastefully misused our precious 
heritage soil. long there was abundance 
land, this made little difference, but are rapidly 
approaching the time when our very existence depends 


deeper, more fundamental attitude toward the land. 


must approach the use our land with religious 


spirit because Holy trust given for our use 
and must exercise the proper stewardship just 
would exercise proper stewardship any other 


Composting the Soil 
(Continued from page 132) 


more nitrogen, the dry-matter basis, they yield 
little none this element for the crop the season 
during which they are incorporated into the soil. Legume 
crops normally contain about two per cent nitrogen, 
enough meet the requirements the microorganisms 
that effect their decomposition and with some left over 
for immediate crop needs. This legume nitrogen 
effective substitute for the urine animals, the older 
type compost, for the chemical nitrogen the 
modern synthetic manure. 

The knowledge the need for extra nitrogen for 
rapid composting low-nitrogen organic materials was 
soon put good effect the field. Thus now 
standard practice apply nitrogen top-dressings un- 
manured timothy grass sods and fields that are 
covered with cornstalks straw, before plowing them 
under. The aim apply enough extra nitrogen 
these materials raise their percentage this element 
that legume. Taking wheat straw example, 
raise its 0.75 per cent nitrogen 2.0 per cent calls for 
the addition about 125 pounds cyanamid per ton 
dry weight. When the roots and stubble also are con- 
sidered, the acre rate application over straw and stub- 
ble combined wheat that has yielded bushels 
grain would about 250 pounds. 


Nitrogen Requirements Vary 


The same principle applies 
manures, such rye and ryegrass. apparent that the 
supplemental nitrogen requirements will vary greatly 


depending the age such crops. Thus young rye, 
height five inches, may contain five per cent 


nitrogen and, ten inches, four per cent. the head- 


ing-out stage, however, may not contain more than 
1.25 per cent nitrogen, the dry-matter basis. Obviously 
little would gained adding extra nitrogen the 
time plowing under the younger growths, far 
speeding the rate decomposition concerned. 


the more mature stage, would advisable make 


application 150 pounds cyanamid, its equiva- 


lent some other mineral form nitrogen, per acre 
plowing-under time. the rye grain was harvested and 
removed and the straw was dropped the land, the 
rate application should stepped about 250 
pounds per acre, the same for the straw and resi- 


dues from combined wheat. 


Extra time can substituted for extra nitrogen. Thus, 
gen material can incorporated the soil with com- 
pletely satisfactory results. There reason believe, 
however, that such procedure results unnecessary 
waste organic matter. Thus the carbon—nitrogen 
ratio soils normally about 10.1. straw this ratio 


can retained the soil adding extra nitrogen. 
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“The roots are agriculture, the trunk the population, 
the branches the industry, the leaves are commerce and 
the arts; from its roots that the tree draws the 
nourishing sap,—and the roots that remedy must 
applied the tree not perish.” 

Ami des hommes 


“The nation behaves well treats the natural re- 
sources assets which must turn over the next 
generation increased and not impaired value.” 


Slash Fires Are Required 


Eprror: 


AND CONSERVATION appear two forestry pic- 
tures. The one the top the page captioned “An 
unusual photo showing the results forest fire which 


destroyed century more forest commodity 


The unusual photograph which allegedly shows the 


results uncontrolled forest fire instead, near 
can told, good picture the seed block method 
harvesting, commonly used the Douglas fir region. 
Douglas fir grows even-aged stands which trees are 


about the same size and height. Continued research 


the part private timber companies and such silvicul- 
tural authorities the Forest Service has proved 
that clear-cutting mature stands generally the best 
way secure conditions favorable for natural seedling 
establishment, because the little trees will not start 
grow the shade selectively logged areas, where only 
part the trees are removed. The 1947 annual report 


the Chief Forester the Forest Service veri- 


fies this fact. Seed sources for the natural regeneration 
logged lands are provided so-called staggered set- 
tings scattered blocks strips uncut timber left 
ridges other strategic seed-casting locations. The 
completed pattern planned harvesting viewed from 
the air thus patchwork cut and uncut areas, with 
the live trees remaining seed blocks throw seed 
the interspersed logged land. 

Close examination the unusual photo, used the 
shows that the “fire devastated” area the 
immediate foreground has been logged, the stumps 
indicate. The fire, therefore, was not uncontrolled 
forest fire sweeping through mature timber but rather 
controlled slash disposal fire set loggers after the 
area was harvested. The fact that the fire was con- 
trolled also proved the picture because the seed 
block the ridge top has not been scorched touched 
fire where the edges the cut and uncut areas meet. 

Slash fires are required state forestry laws both 
Oregon and Washington, and are decreed not for 
silvicultural reasons but reduce the amount inflam- 
mable logging slash remaining the ground. From 
state forest fire law standpoint, the slash burn the 
picture good burn. Foresters don’t justifv slash 
fires being requisite for seedling establishment, 
establish more favorable seed bed. fact, most 
foresters believe satisfactory reproduction can ob- 
tained leaving the logged area “as is.” However, 
state laws require the burning procedure and private op- 
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must comply, unless special exemptions 


leases are granted. 

recently used back page spread our company 
publication, “Weyerhaeuser News,” correct similar 
propagandistic use photographs and miscaptioned pic- 
tures. copy this magazine being sent for your 
information. The area shown reseeded naturally and 


was not replanted hand. have numerous photos 


available which show slash-burned and logged areas ten 
fifteen years after harvesting, when the new growth 
well established. The general public and some tech- 
nically trained conservationists, are prone call every 
freshly logged area scene devastation, with all 


chances timber crop reestablishment gone. Even 


national forests, logged area will present similar ap- 
pearance. 

requires several years for the harvested areas be- 
come green again, but nature soon moves along her 
cycle natural reseeding provided fire protection as- 
sured. Too many people still believe that the onlv way 
hand, when reality nature our number one tree 
planter, doing the job more effectively and much 
cheaper. 

hope that steps can taken give private for- 
est industry “even break” when publishing pictures 
such were used your April issue. most cases 
takes two pictures tell the true story. Industry should 
like the opportunity present the second picture, which 
usually kept from the public. particularly un- 
fortunate that such incomplete picture stories should 


appear journal representing group trained con- 


servationists. Arnst, Weyerhaeuser 


Timber Company, Tacoma, 
Washington. 

This one several letters received from readers the JouRNAL 
pointing out miscaptioned photograph that appeared the Pictorial 
Section the April issue. not the intention the 
discredit the efforts private forest interests their work—but 
rather help. Because the false impression that may have been 


left with others, the complete story the man- 
agement Douglas fir the Pictorial Section this issue—Eprror. 


Journal Needs More Personal 

have just finished going over your Journal for April 
1948. John Deere’s referring mud bit 
painful, but hope correct that situation eventually. 

want tell you think your issue great improve- 
ment over anything yet put out. The articles are shorter 
and the illustrations very well chosen. 

Personally, not like read wide measure type. 
wondering, therefore, your costs would increased 


setting your pages three columns, rather than two? 
And, while know the limitations your office, may 
suggest more personalities. This takes time and work, 
but believe one the purposes the Society hold 
all persons involved little closer circle.” 

Fox, Editor 


Successful Farming 


Cooperative Wildlife Restoration Program 
Started New York 


The New York State Conservation Department has 
started Wildlife Restoration Program cooperation 
with the Soil Conservation Districts. The objective 
the program provide more and better cover for wild- 
life farmland. This program being financed 
appropriations from the Pittman-Robertson Federal Aid 
and the State Conservation Funds. 

The regular Farmer-Soil Conservation District Agree- 
ment provides basis for individual farmer cooperation. 
Memorandum Understanding between the Soil Con- 
servation District Directors and the New York State 
Conservation Department sets forth the responsibilities 
each agency under the program. 

Conservation practices included this program have 
definite value for agriculture, forestry and wildlife. 
The practices approved the Fish and Wildlife Service 
recommended for the program are: 

Woodland and Wildlife Area Protection 
Wildlife Area Improvement 
Wildlife Borders 
Farm Ponds for Fur and Waterfowl 
Tree Planting 
Windbreak Planting 
Hedges 
Marsh Management 
Streambank Planting and Protection 

The above conservation practices will carried out 
the District Game Managers the New York Conserva- 
tion Department, the Technicians the Soil Conserva- 
tion Service and the Soil Conservation Districts together 
with their cooperators. The aim accelerate the pro- 
cess establishing these measures the land. 
this under this program the Conservation Department 
may provide labor and materials such planting stock, 
posts and wire. However, for the first year, its help 
might limited technical assistance develop the 
program and supervise the establishment conservation 
measures. 

expected that the Farmer-Cooperator will take 
real interest the program and, therefore, willing 
pay for the installation most conservation measures. 


The great need this time for labor. Usually the 
cooperator willing pay for the most measures pro- 
vided some manpower made available the job. 

The program will flexible that help the way 
labor and materials can furnished assure that the 
conservation measures will established. This assistance 
may vary from year year and farm farm depending 
the cooperator’s facilities and his available labor sup- 
ply. 

This program now brings into play three branches 
the Conservation Department—Bureau Soil Conser- 
vation, Division Lands and Forests, and Division 
Fish and Game—which relate forestry, wildlife and 
erosion control phases the soil conservation program. 

—H. 


Albany, New York 


Nitrogen Increases Weeping 
Lovegrass Seed Production 


Weeping lovegrass (Eragrostis curvula) widely 
favored for control plantings the Western 
Gulf Region because easy establish from seed, 
has shown little preference between sites and soils, and 
because its growth immediate, vigorous and quickly 
effective. Its merit plant for grazing occasions much 
discussion, but its value for erosion control not ques- 
tioned. Use the grass has been held back because 
limited seed supplies and the resulting high seed price. 
Under the dry-land cultivation, seed yields are usually 
low absent when weeping lovegrass grown soils 
medium low fertility, and they are generally un- 
satisfactory even when the plant grown soils 
relatively high fertility. 

Observations the Woodward Nursery Woodward, 
Okla., 1943 first indicated that seed production and 
growth this grass could improved the application 
nitrogenous fertilizer. Accordingly, late February, 
1944, two fields the Woodward Nursery were given 
application pounds nitrogen per acre (170 
pounds per cent ammonium nitrate). One field 
was 42-inch rows, the other 12-inch drills. Resulting 
seed yields the rowed field were, for the check area, 
pounds per acre, and for the fertilized portion, 232 
pounds per acre. the drilled field, the check yielded 
pounds per acre, the fertilized portion 180 pounds. 

The most striking example known the writer the 
value nitrogen boosting seed yields weeping love- 
grass the behavior 35-acre field sandy land near 
Cheyenne, Oklahoma. This field 12-inch drills and, 
since 1944, has received pounds nitrogen per acre 
(about 150 pounds ammonium nitrate) each February. 
The one-half acre check area has produced seed 


i 
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date, while the balance the field has averaged better 
than 100 pounds per acre annually. 

Seed yield this grass the Minden Nursery, Min- 
den, Louisiana was increased from nothing the check 
area 125 pounds per acre spring application 
pounds nitrogen, pounds phosphorus, and 
pounds potassium per acre. This yield was only 
pounds greater than from the plot which received 
pounds nitrogen alone, indicating that the other ele- 
ments may have played only minor part the seed 
development. 

good fertile soil under irrigation near Plainview, 
Texas, private grower increased his yield weeping 
lovegrass from about pounds 175 pounds per acre 
the addition pounds nitrogen per acre 
two-year-old stand. This seed yield could undoubtedly 
raised the stand matures, doubling trebling 
the amount nitrogen applied. 

Many other examples improvement seed yield 
could cited show the benefits nitrogenous ferti- 
lizer weeping lovegrass, but these illustrate the desir- 
ability the practice. present fertilizer prices, the 
cost nitrogen ammonium nitrate only about 
cents pound. With the possible exception the Min- 
den trials, there evidence indicating that either 
phosphorus potassium need included. either 
element known deficient locally, should 
added course. 

The kind fertilizer used apparently not important 
long sufficient quantity nitrogen applied per 
acre. mature stands under dry-land cultivation, less 
than pounds seldom satisfactory, more than 
pounds unnecessary insure good seed yield. Under 
irrigation, 120 pounds per acre, depending age 
the stand, will required show best results. 

Fertilizer application should made with fertilizer 
drill planter attachment which will place the ma- 
terial the ground shallow depth. Row plantings 
should side-dressed with narrow band fertilizer 
each side the row. Treatment generally should not 
start until after the planting one year old. The fertili- 
zer may applied any time the winter early 
spring, but should place before active growth starts. 

The quantity and quality weeping lovegrass forage 
produced following applications nitrogen are usually 
improved along with the seed yield, but exact figures are 
not available present. Preliminary results obtained 
the Southern Plains Experimental Range near Supply, 
Oklahoma, indicate that better gains and better utiliza- 
tion the force cattle can expected the grass 
fertilized with nitrogen. seems probable that local- 
ities where weeping lovegrass not readily eaten 


cattle the condition could largely corrected adding 
nitrogen—and perhaps phosphorus—at about the rates 
suggested for best seed production. 
oodward, Oklahoma 


New Range Society Formed 

new society for professional range men, pasture 
specialists, graziers, ranchers, and range users held its 
first annual meeting Salt Lake City January 
and 31, 1948. The second annual meeting 
Denver late January early February, 1949. 

The purposes and objectives the Society are: 

foster advancement the science 
and art grazing land management. 

promote and support the maximum 
sustained use forage and soil re- 
sources the nation’s grazing lands. 

standing practical range and pasture 
problems, and provide medium for 
the exchange ideas and facts among 
members and with allied workers. 

encourage professional improve- 
ment its members. 

Membership this new range society open all 
persons engaged interested range pasture man- 
agement. These liberal membership requirements reflect 
the broad training needed the field range manage- 
ment. The nearly 600 members represent the livestock 
industry, colleges and universities, federal, state, and 
other agencies. 

This Society arose result the desire workers 
the field for organization where they could ex- 
change ideas, discuss and agree upon procedures and 
practices, and, general, further the maintenance and 
improvement the grassland resource. They felt that 
the forage resources which cover over one-half the total 
land area the United States need greater emphasis 
because their importance one our basic natural 

The Society has one its goals the publication 
journal treating with range and pasture problems. 
hoped that the first issue this journal will released 
during 1948. 

The present officers the Society are: President, 
Joseph Pechanes, Portland, Oregon; Vice-President, 
White, Portland, Oregon; Secretary-Treasurer, 
Harold Heady, College Station, Texas; Council Mem- 
bers, Renner, Washington; George Stewart, Ogden, 
Utah; Stoddart, Utah; Costello, Fort Col- 
lins, Colorado; Allred, Fort Worth, Texas; and 
Vernon Young, Station, Texas. 
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BOOK REVIEWS— 


OUR PLUNDERED PLANET, Ossorn. 
Little, Brown and Co., Boston. 217 pp. 1948. $2.50. 


Here book that has the courage start with the 
following words: “Yesterday morning more than 175,- 
000 mothers looked down upon the vague uncompre- 
hending eyes their newborn babes. Today similar 
number are doing likewise, and tomorrow and the next 
day. great company newborn children, freed 
from the darkness their mothers’ wombs, became day 
after day living part the environment into which 
each them has come.” 

The author considers our environment describing 
the earth’s place the solar system and the compara- 
tively brief history man’s existence upon this planet. 
approaches man’s place upon earth biologist, for 
President the New York Zoological Society. 
Man the only species capable itself affecting 
great change the environment which part. 
One chapter treats man large-scale geological force, 
great his influence. This results from his wits and 
his capacity things with his hands, backed 
violent explosive upsurge human numbers within the 
past two hundred years. 

Osborn gives numbers people and the 
amounts land there are support them various 
parts the world. catalogs four major elements 
upon which civilization rests: water; soil; plant life, 
from bacteria forests; and animal life, from protozoa 
mammals. There follows ecological discussion 
these elements—something their interrelationships 
and the way man has used them. 

The first part the book, “The Planet,” <loses with 
chapter called “The Flattery Science,” which 
Osborn points out that should not make the mistakes 
expecting science accomplish everything—even 
patching nature. writes: 


“The issue might well clearly drawn. The 
problem how conserve the remaining good natural 
soils that exist the earth, together with the comple- 
mentary resources forests, water sources and the 
myriads beneficial forms animal life. There 
other problem. that not solved the threat 
human life will grow intensity and the present con- 
ditions starvation that are already apparent various 
parts the earth will seem nothing the years that 
lie ahead.” 


Part Two, “The Plunderer,” consists five chapters 
that treat Asia; Mediterranean Lands and Africa; 
Russia; Europe, England and Australia; and the New 
World. The past use the land each part the 
World described. Whether ancient lands, colonial 
empires, the freedom-founded expanse our own 
country, the story not much different, except time. 
China, India, the Near East, Greece, North Africa, 
Italy, Spain, South Africa, Russia, Australia, New 
Zealand, Central and South America, the United States 
—everywhere there evident the result man’s tre- 
mendous impact upon the habitat that supports him, 
and its undeniable destruction. There are many inter- 
esting and informative facts these chapters. 

There Conclusion, which the author writes that 
seems had rushed forward “unthinkingly 
through days incredible accomplishment, glory and 
tragedy, our eyes seeking the stars—or fixed too 
often upon each other hatred and conflict—and that 
had forgotten the earth the source our life.” 
the final sentences the book, Osborn recalls that 
the earth’s population rising, its resources falling. 
Technologists may outdo themselves, but will not 
counteract the attack upon the natural life-giving ele- 
ments the earth. 


“There only one solution: Man must recognize the 
necessity cooperating with nature. must temper 
his demands and use and conserve the natural living 
resources this earth manner that alone can pro- 
vide for the continuation his civilization. The final 
answer found only through comprehension 
the enduring processes nature. The time for defiance 
end.” 


the end the book there list references 
chapters. There are illustrations, index. 

few may quarrel with some Osborn’s statements. 
page 168 states that the Mayan civilization ended 
“because its people employed faulty systems agricul- 
ture and denuded their land its forests.” Sylvanus 
Morley, after his extensive archeological work, con- 
cludes that was lack proper tools. land cleared 
forest fire, corn could planted with planting 
stick. But since the Mayans had other implements, 
not even hoe, they had way keeping their corn- 
fields free thick grass that naturally covered them 
very few years. page 197, stated that “so- 
called Conservation Districts” were initiated 1935. 
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Soil conservations districts are obviously meant; the first 
these was established 1937. spite any such 
discrepancies, however, the point the book well 
made. 

“Our Plundered Planet” should serve bring the 
attention the intelligent public the primary problem 
human affairs. Mr. Osborn shows that our future 
greater jeopardy from our self-made conflict with 
nature than from any war weapons. The book will 
soon well known conservationists and deserves 
read all thinking persons everywhere. 

Falls Church, Virginia. 


BREAKING NEW GROUND. 
Harcourt, Brace Co., New York, 1947. 522 pp. $5.00. 


That America’s soil, water, and forest resources have 
not been dissipated more during the last half century 
high tribute the vision, dynamic leadership, and 
organization abilities small group the “T. R.” 
administration. The laissez faire attitude and pioneering 
outlook the latter nineteenth century were hardly con- 
ducive initiating conservation drive the public 
interest. Certainly the existence critical shortages and 
the widespread public understanding technical 
knowledge essential the proper appreciation and 
sound development resources were far less advanced 
than today. Yet the face such handicaps, these 
farsighted, determined, and public-spirited scientists were 
able launch movement whose principles and objec- 
tives are solid now when they were first crystallized. 
The momentum this movement still energizes the con- 
servation effort the present day. 

Gifford Pinchot’s interests extended far beyond the 
field forestry which was professionally trained. 
Every major aspect natural resource husbandry re- 
ceived his and his associates’ studied attention. The pro- 
vision water supplies for irrigation and domestic use, 
cheap hydroelectric power for the public benefit, water- 
shed protection, flood control, navigation, and the safe- 
guarding coal and other mineral wealth the public 
lands received equal consideration along with the proper 
handling soils and forests. All these resources, singly 
and collectively, were included their drive establish 
the conservation concept firmly the conciousness the 
American people. stone was left unturned acquaint 
legislators, land owners, water users, and other concerned 
individuals and groups with the “facts life” regarding 
the state our natural resources and the measures neces- 
sary maintain their productivity. “G. P.”, for ex- 
ample, goes much credit for greatly advancing the princi- 
ple education demonstration, approach effec- 
tively utilized today both forest and soil conservation 
endeavor. Yet also fully realized that government 
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ownership and controls were essential elements con- 
servation policy especially private enterprise, in- 
dividual corporate, could not safely expected 
exploit resources areas crucial public importance 
with eye the protection the nation welfare. 

Throughout the book runs the thread the -inter- 
relations forests, soils, waters, and people. Many 
the basic principles regional development and 
multiple resource management directly back the 
conservation era the 90’s and early 1900’s. During 
this period one study after another was launched 
examine the condition the nation’s resources. The re- 
port the Inland Waterways Commission 1908 effec- 
tively developed the idea that all the natural wealth 
river basin should developed together under single 
unified program. emphasized that soil erosion had 
become growing national menace, pointing 
estimated soil loss one billion tons per year. drew 
attention the vast area potential agricultural land 
needing only irrigation drainage release its stored 
The Country Life Commission created 
1908 found through investigations and hearings that 
farmers because their lack organization were 
great disadvantage both acquiring the knowledge 
essential conservation practices and seeking protec- 
tion against monopolistic market controls. Also 1908 
the Governors Conservation Conference declared the 
need for national policies erosion prevention, head- 
water protection, pollution control and other related 
subjects vital concern the national security and well- 
being. This same conference recognized water most 
valuable asset the People the United States.” 
especially urged “the immediate adoption wise, 
active, and thorough waterway policy, providing for the 
prompt improvement our streams and the conservation 
their watersheds.” Here was the direct forerunner 
the Omnibus Flood Control Act 1936 which last 
recognized the vital function coordinated watershed 
and waterway measures achieving effective utilization 
and control the nation’s streamflow. 

The accomplishments that period included far more 
than laying the groundwork for today’s far-flung 
conservation activities. definitely established the rela- 
tion conservation world peace and the mainten- 
ance and strengthening the democratic way life. 
For here also was laid the foundation for the United 
Nations Food and Agricultural Organization, and for the 
current efforts restore the productive capacity the 
war-torn nations means aiding their struggle for 
free existence. 

forest practitioner, Pinchot was strongly utilitari- 
outlook. His interest lay primarily putting the 
forest lands use for commercial production. His be- 


lief, based the limited knowledge his time, was that 
the proper management forests for their timber would 
effectively provide for the other elements well. Never- 
theless, did not fail appreciate the value forest 
land for purposes other than timber cropping alone. 
fully recognized the need for organized research, whole- 
heartedly accepting the suggestion that the Forest Service 
undertake comprehensive investigations into all phases 
forestry, including the climatic, soil, and water aspects. 
performed grand job putting across the idea that 
proper forest management could made pay. 
agriculture looked his example stressing the 
values continuous timber production. well-handled 
farm gets more and more productive the years pass. 
does well-handled forest. badly handled farm 
contrariwise, production decreases, the soil washes 
blows away, floods are encouraged, and not only the 
farmer, but also the public interest, suffers loss. The 

Pinchot’s first hand observations the damaging re- 
sults over-grazing quickly convinced him the neces- 
sity for proper controls. insisted that 
carrying capacity and the conformance permittees 
with range-use requirements based upon field examina- 
tion. His enduring interest the “little man” was early 
manifest his instructions Chief the Forest Service 
that the small rancher favored over the large operator 
the granting grazing preferences national forests. 
This still remains the policy the Service today. 

Actively fostered under the “G. P.” administration 
were plans for the reclamation waste lands and the 
protection crops the Great Plains against wind 
damage and soil moisture losses. Pinchot stressed the 
value tree planting not only national forests but 
also nonfederal lands including individual farms, 
municipal water supply areas and lands denuded fire 
destructive lumbering. accelerated the investiga- 
tions reforestation methods the Nebraska sand hills 
region and was sufficiently encouraged the results 
obtain Teddy Roosevelt’s consent the establishment 
national forest units that s.ate. The plantations sub- 
sequently made more than justified their worth pro- 
viding practical basis for the eminently successful Shel- 
terbelt project another Roosevelt administration. 

Pinchot’s deep convictions and the fertility and breadth 
his imagination made him quick accept suggestions 
for expanding conservation activities. One these was 
the idea acquiring private lands the east for national 
forests protect the headwaters navigable streams. 
tribute his leadership and persistence that 
fought for this idea until came fruition the en- 
actment the Weeks Law 1911, some twenty years 
later. 


Breaking New Ground puts the reader close person- 
touch with the origins, difficulties, and accomplish- 
ments organized conservation this country. ex- 
poses full view the many hidden obstacles, political 
and economic, the achievement the goal that all 
resources should used for the “greatest good the 
greatest number for the longest time.” furnishes 
rare insight into the diverse elements—individual and 
social—that help form public opinion and that often 
determine the direction and rate progress towards 
lasting resource conservation policy. gives high praise 
the small but growing band workers this field 
who continue steadfastly practice and preach the 
truths philosophy which its essence simply 
“pattern for survival” the human race. Altogether, 
Pinchot’s book may considered perhaps the most 
significant and timely contribution the conservation 
movement the present generation. 


Frank, Washington, 


USING SALTY LAND. Greene. 
Document Service, Columbia University Press, New York. 
1948. pp. cents. 


One means increasing the world’s food supply 
increase the amount land growing foodstuffs. This 
idea implicit Using Salty Land. 

The author points out that many areas salty land 
can reclaimed along the seacoasts the world, and 
that there are even more extensive low, hot inland areas, 
some which can reclaimed. 

The first requisite establish sufficient flow 
clean water from above the land reclaimed, the 
second see that there good drainage carry away 
the salts solution. Once these primary needs are 
then possible carry out intermediate processes such 
the use salt-tolerant plants that break the soil 
and improve its tilth, the use chemicals, and crop 
rotation. 

The booklet gives examples the methods used re- 
claiming salty land Anglo-Egyptian Sudan, China, 
England, Germany, Hungary, India, Netherlands, New 
Zealand, R., and the United States America. 
From the experience gained these countries, success 
reclaiming salty lands “depends just evaluation 
the physical conditions and the effective and continued 
co-operation people having varied skills.” 

Using Salty Land contains charts, tables, formulae, 
and bibliography, which will most valued soils 
specialists who want more information about reclamation 
methods used various countries. 


Fairmont, West Virginia. 


RIPE FOR IMPROVEMENT. STUDY 

MARGINAL LAND FARMING GREECE. 
Survey the Agricultural Resources the Vouraikos River 
Watershed with Recommendations for Improvement. United 
Nations Relief and Rehabilitation Administration. pages, 
colored maps. 1946. (Second part report; first portion 
issued under the same title, and containing 100 unnumbered 
pages pictures with brief legends. The photographically 
illustrated supplement undated, but was issued about 
August 1947. The present report dated 1946 but was 
actually issued May 1948.) 


Every schoolboy learns sooner later the splendor 
and glory ancient Greece. reads the beautiful 
cities, the remarkable development Grecian art, litera- 
ture, philosophy, and institutions. comes under- 
stand that European civilization had its origin Greece, 
and that one the greatest heights civilization ever 
reached was attained that ancient country. 

Twenty centuries later, the picture utterly different, 
and perhaps were well our schoolboy knew why. 
What happened this great democracy the Medi- 
teranean can happen us. Some the things hap- 
pened Greece are already happening here. Others 
have not yet appeared our horizon. But “what 
past prelude” and that why this new publication 
Greece has peculiar force and interest, particularly now, 
and happens, particularly democratic America. 

anyone who has mind the glorious civilization 
ancient Greece, may come something shock 
read the present report. Here, now, wasted, gul- 
lied, worn-out land wholly incapable supporting the 
desperate people living it. Here land with such 
population pressure force the cultivation land 
for wheat clear the very tops the mountains. 
full quarter the land once used for crops this one 
Grecian watershed, has been abandoned. Erosion has 
changed the land that the exact character the origi- 
nal soils now difficult determine. Four percent only, 
the 62,000 acres this Vouraikos River area, has 
escaped erosion. 

The depleted range the watershed far over- 
stocked, largely with goats and sheep. The forests, such 
they are, have been overcut and overgrazed for cen- 
turies; and they are still being used rate faster 
than they can grow. Water for irrigation not enough 
because wasteful, antiquated methods using it, yet 
nearly 8,000 gallons per minute flow out the valley 
during the time shortage. Half the land that could 
irrigated—and that desperately needed for food 
production—therefore not watered. the valley 
bottoms, some the best land now filled with erosion 
sediment, which has made swamps out it. These 
swamps can seen from almost any part the main 
valley. Drainage bad. Small wonder that malaria 
became endemic Greece early 400 B.C. 
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the eleventh picture the illustrated supplement 
there picture huge fan deposited sediment 
valley. The little village the valley called 
Skepaston. Literally translated, this means “covered 
up”—which signifies turn, the plight the villagers 
who have been digging out from under for many years. 

Combine land conditions such these with the use 
farm tools characteristic the time Pericles, hard 
labor almost entirely hand, out-of-date cultural meth- 
ods, unimproved seeds, and pack-animal transportation, 
and some idea can gained the low level living stand- 
ards the 1,600 families the watershed. 

This study the land and its products relation 
the people living rare one Europe. That 
one reason why longer review than ordinary worth- 
while. The report deals first with the area itself—a 62,- 
000-acre watershed the Vouraikos River the north 
side the Peloponnesian Peninsula. discusses 
turn, the type agriculture now practised, the state 
the land resources, and the condition the people. 
presents the major problems—the need for drainage, irri- 
gation, soil conservation, and good land management. 
And offers solutions then all, plus some suggestions 
supplementary sources income that could de- 
veloped. There appendix showing the costs and 
benefits the construction physical improvements 
well the management and cultural practices. 

The full improvement program, according the sum- 
mary, “includes the adoption improved management 
and cultural practices, construction effective irriga- 
tion and drainage facilities, flood and erosion control, 
and better livestock and forest land 
also contemplates the introduction modern seed vari- 
eties, farm machinery and tools, and development 
small community industries.” 


Note the final remark: this program carried out, 
will bring about restoration the land resources 
the watershed and double agricultural production. 
The resulting improvement the living standards 
the people will immediately reduce and may eventually 
eliminate the outside assistance they now require.” 

knew much about all the watersheds the 
world can learn from this study the Vouraikos, 
for the first time history might certain the 
basis for subsistence the world population. There 
tremendous “if” such statement this. Yet 
the success our investment several hundred million 
dollars Greece will depend, Fairfield Osborn has 
already pointed out, “on what happens the land re- 
sources this stricken peninsula.” Similar investments 
other countries, whether make them someone 
else does, will likewise successful largely propor- 
tion the use and management land. 


“There can be,” Osborn holds, “no political stability 
the basic subsistence needs people are not satis- 
fied.” The present report defines and clarifies those needs 
and the means meet them for single watershed 
one country. One day, when the world wakes up, 
may have whole series reports that are good 
this one. 

One can scarcely finish the report without feeling 
some despair. The question constantly echoing 
this reader’s mind was “where begin?” Another, that 
grew significance one read between the lines 
begin?” This study wisely avoids any attempt 
needs with ability and willingness the 
government (i.e. Greece) satisfy them. And yet, 
unless things the type recommended this report are 
put into action, the people this little Grecian water- 
shed—typical Greece—will continue living semi- 
starved sub-standard, insecure, hopeless condition. 


Some final comments are order. Only 1,000 copies 
this report have been printed, which 100 have been 
sent the Greek government. Obviously, real 
use, the report should translated into Greek. This 
reviewer believes that edition 10,000 
both the written report and the illustrations—should 
have been published. The value this report stu- 
dents high school when they study the “glory that was 
Greece,” would enormous. Close parallels exist be- 
tween the democracies ancient Greece and modern 
America. the same time close parallels have unfortu- 
nately developed between land use practices both 


countries. We, here, now are taking gallant steps 


The results not changing—in 


known every student. 


One unfortunate editorial error appears page 
the Foreword. Hyde Buller and Truman Pee- 
bles are credited with preparing the report. Actually, 
they edited it, and very good job they made it. But 


authorship the report properly goes Fred Ren- 
ner, Chief the Range Division the Soil Con- 


servation Service. Future editions—which are fore- 
gone conclusion since demand will far exceed the sup- 
ply—should correct this error and omission. 


summary may urged that this precisely the 
kind activity and the kind report that the Food and 
Agriculture Organization might well undertaking 
first priority job. Support for this recommendation 
comes from Sir John Boyd Orr himself, who, when 
resigned May director-general the FAO, gave 
this “final warning” the world: 

“If the food problem not solved, there will chaos 
the world the next years. The nations the 
world are insane. They are spending one-third their na- 
tional incomes preparing for the next war. They are 


applying their energies building war machine 
instead applying world steel and industrial produc- 
tion conserving resources the land, arresting ero- 


sion.” Dersat, Portland, Oregon 


SCIENCE FARMING. The Yearbook Agriculture, 
1943-1947. Superintendent Documents, $2.00, 944 pp., 
illus. 

The first Yearbook Agriculture since the war re- 
views and summarizes progress the multiple activities 
the since the last report 1942. 

serving the purpose bringing its readers—many 
them returned veterans—up date, abandons the 
pattern the later yearbooks before the war. Instead 
treating one general subject exhaustively, presents 
132 brief articles that many different topics. These 


_are grouped follows, indicating the broad scope 


soils, insects, new products, food and 
clothing, and new practices. 

Consequently, the book lacks the substantial charac- 
ter its immediate predecessors reference book for 
agricultural workers. Indeed, there little that 
will new professional men who have stayed abreast 
their subjects during the war, though should in- 
teresting and valuable those whose contacts with scien- 
tific developments were interrupted during that time. 
these, one the most valuable features should the 
list references “for further reading” each topic. 

The editorial workmanship the book high 


order. Even with the great number authors involved, 
the style writing generally lucid and concise. 


especially attractive feature the volume the photo- 
uniformly excellent quality, which are grouped 


subject matter unnumbered pages breaking the 
text convenient intervals. Conservationists will 
pleased with the many fine articles, including some the 
classic views from Ellison’s work with raindrop 


—Ben San Angelo, Texas 


George Peabody College, Nashville, Tennessee. 1947. 149 


The annotated bibliography southern resources 
should value all those interested conservation 
problems the South. Evaluation and description 
publications appears have been carefully weighed. 
Prepared two sections, the first part treats with pam- 
phlets and bulletins and the second division considers 


books. 
The book one the Regional Material Service 


contributions from Peabody College and worthwhile 
addition their list noteworthy books. 
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WEATHER ELEMENTS. Brair. Prentice 
Hall, New York. 1948. 353 pages and Bibliography. 
Thoroughly revised, Blair’s Weather Elements 

book meteorology that should available 

every conservationist who uses meteorological instru- 
ments wishes understand every day atmospheric 
changes. All the commonly employed measuring 
devices are described and their operation explained 
that novice can learn proper handling and maintenance 
methods. With lucid writing, the information 
crystallized and developed utilizing simplified examples 

for the more complex phenomena. 

pioneer publication the United States, the first 
edition was well received home and abroad. was 
recognized authoritative and practical. Years 
Senior Meteorologist the Weather Bureau Lincoln 
and Associate Professor Geography the Uni- 
versity Nebraska permitted Blair test validity 
theories and practicability different methods. 

New material incorporated the third edition in- 
cludes: weather analysis and forecasting, air masses and 
fronts, aviation related weather, world weather re- 
lations, and climatic influences. Renovation accom- 
plished without lengthening the book 
“changing the general manner and order treatment.” 

Certainly this commendable book will prove useful for 
ready reference field men and research workers 
the field conservation. 


FISH PONDS FOR THE FARM. 


Charles Scribner’s Sons, New York. Pp. 
114, figs. and pls. Price $3.50. 


This the first book fish pond management 
appear since the revival interest farm fish ponds 
The author the Regional Biologist the northeastern 


region the Soil Conservation Service and has had 


many years’ experience the management farm fish 
ponds. 


Mr. Edminster starts his book with chapter the 
history fish ponds, titled “Fish Ponds Yesterday and 
Today.” This followed four chapters the me- 
chanics locating, building, and landscaping new ponds 
and altering old ones. Chapter discusses the bio- 
logical principles involved fish pond management. 
Stocking, fertilizing, and weed control are treated 
Chapter VII. The last chapter devoted harvesting 
the crop—when and how fish, and how cook the 
fish that are caught. This arrangement subject mat- 
ter undoubtedly logical—one must have pond before 
can stock, fertilize, fish it. Logical not, dis- 
courages reader interest and has caused some repetition. 


After few glimpses past and present day fish ponds, 
one must learn pages how locate, build, land- 
scape, and rehabilitate pond before learning much 
about how one can raise fish. Most readers will want 
know what involved the management fish 
pond and what can expected before they become 
curious its location and construction. 

his first chapter, the author traces the history 
fish ponds from the early Chinese and Romans the 
present. interesting learn that Rodger North 
1713 and Gottlieb Boccius 1841 recognized the 
necessity carnivorous fish maintaining pond 
natural balance. Although the truth this principle 
has been repeatedly demonstrated, there are still fish cul- 
turists, sportsmen, and pond owners who are unconvinced. 
unfortunate that much space devoted the 
somewhat fantastic management methods advocated 
1915 Prof. George Embody. Practically everything 
that Embody recommended was, Mr. Edminster’s 
admission, opposite present day methods and even 
1915 represented retrogression. Rcounting them 
detail serves useful purpose and may confuse reader. 

addition tracing the development fish pond 
management, this first chapter discusses the many uses 
which ponds may put and the manner which 
one may obtain aid constructing pond and stocking 
with fish. Farm ponds provide water for livestock, 
irrigation, orchard-spraying, and fire-fighting. the 
same time, such ponds have high recreational value 


the swimming, hunting, and fishing that they provide. 
Mr. Edminster stresses full measure the esthetic quali- 


ties beauty and its 


This book contains detailed instructions for the selec- 
tion pond site, construction the dam and ponding 
area, and provision spillway, drain, and trickle tube. 
Much this material applicable mainly eastern 


United States and should modified local experi- 
ence for use elsewhere. Although the author goes into 


considerable detail these matters, careful warn 
that the location pond and the design and construc- 
tion dam require technical skill and should not 
attempted the inexperienced. This sound advice. 
aspect pond management that often over- 
looked treated the chapter landscaping the pond 
area. pond can beautiful thing but some effort 
must expended make so. Livestock must 
excluded, and grass, shrubs, and trees planted. list 
shrubs and trees suitable for this purpose provided. 
Persons who already have ponds will interested 
the chapter, “Preparing Old Ponds For Fish Manage- 
ment.” most old ponds, the existing fish population 
must eliminated and the pond restocked. This can 
done draining the pond poisoning the fish 


with rotenone. Aquatic weeds must eliminated, and 
some ponds will require physical alterations bring 
them correct specifications. 

The chapter, “Some Fundamental Biological Facts 
and Principles,” excellent and simple presentation 
the biological principles upon which pond manage- 
ment based. The characteristics fish, the carrying 
capacity pond, the complex food chain from phyto- 
plankton fish, the pyramid numbers from billions 
phytoplankton organisms hundreds carnivorous 
fish, and the relation predator prey—all are ex- 
plained easily understandable language. This chap- 
ter should read every person concerned with fresh 
water fish, whether fisherman, administrator, 
legislator. The general lack understanding bio- 
logical principles largely account for the inadequate fish 
management programs that exist many states. 

The stocking and fertilizing rates recommended are 
essentially those Swingle and Smith but modified 
the author’s experience and such exigencies the sup- 
ply fish for stocking and the locally available fer- 
tilizers. The combination largemouth bass and blue- 
gill sunfish has given good results not only the east 
and south but also the middle west and southwest. 
The farmer who wants fish pond had best try this 
proven combination before experimenting with others. 
The periodic application 8-8-4 mineral fertilizer 
considered the best way fertilize pond. 
hook and line fishing one may take the course 
year between 150 and 300 pounds usable fish from 
one-acre fertilized pond. 

This book does not contain much that new but this 
does not detract from its usefulness. The author’s ex- 
perience and his ability write have made possible 
for him bring together information from several 
sources and present with clarity. The thirty plates 
photographs are excellent and informative. index 
would have been valuable aid, especially view the 
book’s organization. 

—Lawrence Compton, Fort Worth, Texas 


New Books 


Some the books listed this section are re- 
viewed future issues the effort will 
made cover all fields conservation from time 
time far complete reviews are concerned. 


Conservation the Americas—No. Edited 
Issued the Pan American Union, Washington, 

The January issue Conservation the Americas 
features “Our Changing Land Policy” Taylor, 
Associate Editor Country Gentleman. This article 
appeared the January issue the also 


contains, along with brief items from the Americas, 
detailed outline the Inter-American Conference 
Conservation Renewable Natural Resources which 
scheduled held Denver, Colorado, September 
inclusive, this year. Copies the pamphlet may 
obtained upon request. 


The Business Farming. and 
Lapp The University Oklahoma Press, Nor- 
man, Oklahoma. 244 pp. $3.50. 

DeGraff and Haystead present general manual 
management for the farmer who wants know what 
elements make for success failure farming. The 
book composed four parts—soil management, 
equipment management, labor management and farm 


WHEREVER YOU ARE... 


Whether you are farmer, gardner, country- 
homesteader city lover the land, you 
will find something interest 


COUNTRY LIVING 


BOOKS 


DIRECTORS: 


The Earl Portsmouth Powell 


112 pages Monthly intervals 

These Books promote good husbandry and 
sound conservation natural resources 
all countries. 

Letters, queries, and personal accounts 
experience husbandry are welcomed from 
readers overseas. 

Contributors Books far published in- 
clude such well-known authorities Lady Eve 
Balfour, Rolf Gardiner, Lord Northbourne, 
The Earl Portsmouth, Sir George Staple- 
Ralph Wightmann and Reginald Gamble. 

Subjects covered include Farming all aspects, 
Gardening, Horticulture, Beekeeping and all 
forms Livestock, Soil and Water Conserva- 
tion, Forestry and Estate work treated 
from the standpoint natural organic hus- 
bandry. 

Subscription rates: 
Books $2.00 
Books $5.00 
All the Books far published are available 
each (postage included) 


Land Home Publications Ltd., 
Sandycroft, Dormans Park, 
East Grinstead, Sussex, England. 


GROUND GRIPS OUT PULL 


The Only Tire That Takes 
“CENTER BITE” 


Put CHAMPION Ground Grips Your Tractor 
LET THE TEST TELL THE TRUTH 


3 


The Champion Ground Grip 


Because cleans better. Its curved 
traction bars flare out from the center 
make wide open unrestricted exit for 
mud and trash. There are broken 
center trash catchers. 


The Champion Ground Grip 
Because The Triple-Braced traction 
bars take full, firm bite right the 
heart the traction zone. There are 
broken center traction leaks. 


The Champion Ground Grip Outpulls 
The tread bars are higher 
24% higher take deeper, firmer 
bite. course, higher bars last longer. 


The Champion Ground Grip Outpulls 
Because The tread bars are longer 
much 256 inches per tractor. 
Greater tread bar length naturally gives 
greater pulling power and longer wear. 


The Champion Ground Grip Outpulls 
Because The traction bars are higher 
the shoulders for reserve pulling power, 
especially soft ground where needs 
the extra pulling power extra bite. 


Copyright. 1948, The Firestone Tire & Rubber Co. 
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organization. Part I—Soil Management—will interest 
conservationists because the relationship the farm 

Malabar Farm. Louis Harper Brothers. 
New York. 1948. $3.75. 

Here story day-by-day labor and planning 
Malabar Farm taken from Bromfield’s personal diaries. 
The book also expands and carries out his long-estab- 
lished beliefs the right and wrong way farming, 
the farm wholesome way life for city dwellers 
and the perils farming which threaten great areas 
the world and may even touch America. 

Road Survival. William Sloane As- 
sociates, New York. 

This book has been selected the Book-of-the-Month 
Club. deals with the conservation natural resources 
the Americas, and emphasizes the necessity for action 
preserve present living standards—if not our very 
civilization—through sound utilization our natural 
wealth. also describes the basic relationship man 
and environment, and discusses, from the world point 
view, the dynamic pressure man his natural re- 
sources. 


Soil Fertility Britain 
(Continued from page 120) 


project its farms Haughley Suffolk, where its 
headquarters are situated and where great deal ex- 
perimental evidence has already been obtained Lady 
Eve Balfour. The land here, which typical extensive 
areas East Anglia, has since 1940 been 
farmed three distinct sections, laid out 
equal possible soil types. The first section has been 
farmed entirely organic lines with barnyard manure 
and compost; deep-rooting four-year leys are now being 
introduced. The second has been farmed without live- 
stock, manuring taking the form chemical fertilizers, 
chemically-activated compost and crop residues. The 
third has been farmed what are now conventional 
lines, that is, barnyard manure supplemented chemical 
fertilizers. Thus the cumulative effects different treat- 
ments are now available for observation and for the next 
stage the project, which will comparison 
tional values the produce through the feeding live- 
stock. Each section now supervised leading ex- 
ponent exponents the type farming adopted, 
while methods and results will submitted the scru- 
tiny panel well-known authorities who have 
agreed act referees. this way hoped secure 
reliable information the long-term effects humus- 
building the one hand and chemical fertilizers the 


other, not only the soil and its organisms but crops 
and livestock and, ultimately human health. 


Objectives are Broad Scope 


From these few notes will seen that while the Soil 
Association not yet confronted Britain with erosion 
problems any magnitude, nevertheless deeply and 
directly concerned with soil conservation number 
different ways. 

The urgency its work arises from the conse- 
quences soil depletion countries which formerly sup- 
plied large part her food supplies; both now and 
the future, Britain must substantially reduce her demands 
upon the natural resources hungry world. 

The soil Britain herself must saved from fur- 
ther depletion and incipient erosion, and built 


Authoritative ecological information required 
order that controlled land-use, provided recent 
Town and Country Planning legislation, may conform 
sound principles. 

Many the Association’s overseas members and 
affiliated organizations are with erosion and 
look the Association for information and encourage- 
ment. 

Fundamental research into the biological nature 
fertility and its constituent factors can hardly fail have 
profound influence the treatment soil conserva- 
tion problems almost everywhere. 


TRUE CONSERVATION 


The prevention soil depletion through the 
proper use fertilizers true soil conservation. 
Only maintaining and improving the fertility 
our soils can high yields nutritious crops 
maintained. promote such conservation, more 
than ten years ago three the leading American 
producers potash salts organized Institute 
carry scientific and agricultural investigations 
the efficient and profitable use potash. 
the policy the Institute cooperate, oppor- 
tunity affords, with the State and Federal institu- 
tions carrying research and experimental 


work the Unized States, Canada, and Cuba. 
AMERICAN POTASH INSTITUTE 


1155 Sixteenth St., 
Member Companies: 
American Potash Chemical Corporation 
Potash Company America 
United States Potash Company 


Washington 


Toward Richer Soil 


Here are two new, effective visual aids proper 
handling barnyard manure and wider use 
green manuring crops. 


the new educational booklet, “Handling Manure 
for Extra Benefits,” information from many experiment 
stations brought together condensed, easy-to-grasp 
form. Topics covered include value manure, how 
save it, modern methods handling, rates applica- 
tion, and proper storage. Also discussed briefly are other 
sources fertility, including green manure crops, crop 
residues, and commercial fertilizer. 

The full-color 36-inch wall hanger, Life 
for Your Land,” provides at-a-glance inspiration toward 
wider use soil-enriching green manure crops. 
single phrase presents the answer many problems 


soil structure, drainage, and reduced yields. Get this Dual-impact Use the one-two, 
Ask nearest Case dealer for booklet and wall hanger, follow through method tomake your presentations 

more impressive, more permanent. Get the impact 


Racine, Wis. the impact with take-home booklets that revive 
memory, provide information for permanent ref- 

erence. This new folder gives glance the titles 

and scope Case films with parallel booklets. 

lists wall hangers and slide films. Write today 

for your copy Visual Education Materials.” 


Handling 
Better Use Farm Produced Fertility 


Guide Developed for Fixing Depth 
and Spacing Field Ditches 


guide for determining the depth and spacing 
open field ditches for the improvement drainage 
the Atlantic Coastal Plain section New Jersey, Mary- 
land, and Delaware—developed the Northeastern Re- 
gion the Soil Conservation Service—has proved use- 
ful planning technicians. 

Recommendations the guide are based field ob- 
servations established field drainage and its effective- 
ness over period ten years. The guide not con- 
sidered the final answer. will improved addi- 
tional experience gained. 

The guide ranges from imperfectly drained very 
poorly drained soils, covers the soil types and textures, 
and the drainage impediment, and recommends the mini- 
mum depth ditches, inches, and the maximum spac- 
ing, feet. Recommendations are based the con- 
struction V-type ditches with minimum side slopes 
4:1, minimum grade 0.05 per 100 feet, and maximum 
grade 1.0 per 100 feet. 

The size and shape ditch can readily deter- 
mined, course, from existing tables and charts after 
the quantity water taken care has been 
learned, but there have been established standards for 
determining spacing and depth. The new guide helps 
provide the key the other two basic factors. one- 


Soil and Texture 


Drainage Impediment (Inches) (Feet) 


page excerpt from the guide shown below will illustrate 
its contents. 
ATKINSON, 
Upper Darby, Pennsylvania. 


Erosion Recognized Long Ago 
(Continued from page 136) 


the arid region the water absorbed evaporated more 
rapidly than gathers sediment, that the rivulets are 
quickly dammed their own debris and the flow 
rediffused into sheet-flood slime, while humid 
lands the absorption and evaporation are much 
that the rivulets enlarge and gather granules grind 
against the bottom and sides and cut rills rapidly 
increasing width and depth. Then rill joins rill and the 


flow and scour quickly cut gullies, and within 


few minutes after the beginning brisk rain the sur- 
face may flooded muddy slime gathering 
gullies and carrying literal tons soil matter for each 
acre ground. The flow slime film and rill and gully 
varies geometrically with the slope; when the slope 
doubled and the rate flow more than quadrupled, 
while the amount soil matter carried, itself increasing 
geometrically with the velocity, may more than oc- 
tupled. Where gullies meet increasing slopes, falls are 
formed and the flood descends inches, feet even yards 
roaring, foaming, churning cataracts. 


Min. Depth Maximum Spacing 


Othello Loam Slowly permeable heavy sub- 90; slopes above “A,” use 
soil; high water table drainage type terraces 
Othello Silt Loam 
Othello Silt Loam and Loam permeable heavy silt sub- 
soil; high water table 


Bayboro Sandy Loam 


Elkton Sandy Loam 
Elkton Fine Sandy Loam 
Elkton Loam and Silt Loam 


Morgnec Sandy Loam (Poorly 
Drained Phase) 

Morgnec Fine Sandy Loam 
(Poorly Drained Phase) 


Colemantown (Greensand Soil) Slowly permeable subsoi! and 


Loam substratum 


Colemantown (Greensand Soil) Slowly permeable subsoil and 


Sandy Loam 


Slowly permeable heavy clay 
subsoil and substratum 


100; slopes above “A,” use 
drainage type terraces 
” 


12 ” 

75; slopes above “A,” use 
drainage type terraces 

100; slopes above “A,” use 
drainage type terraces 

15 ” 


75; slopes above “A,” use 
drainage type terraces 

100; slopes above “A,” use 
drainage type terraces 


MOST IMPORTANT IMPROVEMENT 
FARMALL FARMING SINCE 1923! 


FARMALL 


PLACES ALL FARM IMPLEMENT 
OPERATING ADJUSTMENTS 


YOUR FINGER-TIPS 


Easier, Faster, Better Farming 


operate Farmall Touch-Control the new two- 
way hydraulic control for International Harvester’s 
two new tractors—Farmall Super-A and Farmall 


This new control provides effortless, instan- 
taneous power raise the implement, force 
down, change its depth whether the tractor 
moving standing still. 

Farmall Touch-Control convenient. Controls 
are centralized the steering post where they’re 
easy reach. fumbling below the seat. 
turning around reaching behind. 

Ask the International Harvester dealer your 
community for the full story about Farmall Touch- 
Control. 


INTERNATIONAL HARVESTER COMPANY 
180 North Michigan Avenue Chicago 


very Wednesday Night, CBS 


x 


Lots Places where 


STEER 
handy 


Carrying continuously unbroken windrow around short-radius curves like these easy for 
Turning terrace ends onother place where All-Wheel Steer comes mighty handy. 


With the maneuverability its exclusive All-Wheel Steer, 


and the increased tractive effort its exclusive All-Wheel 


Drive, Austin-Western saves time and money 


almost every job; goes places and does things that would 


difficult, and frequently impossible, for ordinary front-steer, 


rear-drive motor graders. would welcome the 


opportunity tell you the whole story. 


AUSTIN-WESTERN COMPANY, AURORA, ILLINOIS, 


Austin 


i 
ROAD MACHINERY 


